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New thrombin inhibitors, their preparation and use 
Field of the Invention 

This invention relates to novel phannaceudcally useful compounds, in particular co mpe t itiv e 
inhibitors of trypsin-like serine proteases, espedaily thrombin, their use as medicamcxds, 
pharmaceutical compositions containing them and synthetic routes to their production. 

Background 

Blood coagulation is the key process involved in both haemostasis (i.e. the pirevention of 
blood loss from a damaged vessel) and thrombosis (i.e. the fomiation of a blood clot in a 
blood vessel or in the heart, sometimes leading to vessel obstruction). 

Coagulation is the result of a complex series of enzymatic reactions. One of the ultimate steps 
in this series of reactions is the conversion of the proenzyme prothrombin to the active 
CTTyme thrombin. 

Thrombin is known to play a central role in coagulation. It activates platelets, leading to 
platelet aggregation, converts fibrinogen into fibrin monomers, which polymerise 
spontaneously into fibrin polymers, and activates &ctor Xm, which in uim crosslinks the 
polymers to form insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII 
leading to a "positive feedback" geneiation of thrombin fiom prothrombin. 

By inhibiting the aggregation of platelets and the fonhation and cross! inking of fibriti, 
effective inhibitors of thrombin would therefore be expected to exhibit antithrombotic 
activity. In addition, antithrombotic activity would be expected to be enhanced by effective 
inhibition of the positive feedback mechanism. 
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Prior Art 

The development of low molecular weight inhibitors of thrombin has been described by 
Clacsson in Blood CoaguL Fibrinol. (1994) 5, 41 1. 

BlombSck et aL (J, Clin. Lab. Invest. 24, suppL 107, 59, (1969)) reported tfazombin inhibitors 
based on the amino acid sequence situated around the cleavage site for the fibriiragen Aa 
chain. Of the amino acid sequences discussed, these authors suggested the sequence Phe-Val- 
Arg (P9-P2-P1, hcrcinaifter referred to as the P3-P2-P1 sequence) would be the most eflFective 
inhibitor (for a classification of substrate specificity see Schechten and Bergen, Biophys. Res. 
Commun. (1967) 27, 157 and (1968) 32, 898). 

Thrombin inhibitors based on dipeptidyl derivatives with an a,a)-aminoalkyi guanidine in the 
PI -position are known from US Patent N** 4,346,078 and International Patent Application 
WO 93/1 1 152. Similar, structurally related, dipeptidyl derivatives have also been reported. 
For example International Patent Application WO 94/29336 discloses compoimds with, for 
example, aminomethyl benzamidines, cyclic aminoalkyl amidines and cyclic aminoalkyl 
guanidines in the PI -position; European Patent Application 0 648 780, discloses compounds 
with, for exan^)le, cyclic aminoalkyl guanidines in the PI -position. 

Thrombin inhibitors based on peptidyl derivatives, also having cyclic aminoalkyl guanidines 
(e.g. either 3- or 4- aminomethyl- 1-amidinopiperidine) in the PI -position, are known from 
European Patent Applications 0 468 231, 0 559 046 and 0 641 779. 

Thrombin inhibitors based on tripeptidyl derivatives with arginine aldehyde in the PI- 
position were first disclosed in European Patent Application 0 1 85 390. 

More recently, arginine aldehyde-based peptidyl derivatives, modified in the P3-position, 
have been reported. For example. International Patent Application WO 93/1 8060 discloses 
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hydroxy acids, European Patent Application 0 526 8T7 des-amino acids, and European Patent 
/plication 0 542 525 O-methyl mandeiic acids in the P3-position. 

Inhibitors of serine proteases (eg. thrombin) based on eiectrophiiic ketones in the Pl-position 
are also knovm. For example, European Patent i^lication 0 195 212 discloses p^dyl a- 
keto esters and amidesf, Einropean Patent Applicatipii 0 362 002 fluoroalkyiamide ketones, 
European Patent Application 0 364 344 a,p,5-triketoconqx)unds, and European Patent 
Application 0 530 167 a-alkoxy ketone derivatives of arginine in the Pl*positioiL 

Other, structurally different, inhibitors of tiypsin-like serine proteases based on C-tenninal 
boronic acid derivatives of arginine and isothiouronium analogues thereof are known from 
European Patent Application 0 293 881. 

More recently, thrombin inhibitors based on tripeptidyl derivatives have been disclosed in 
European Patent Applications 0 669 317, 0 686 642 and 0 648 780 and International Patent 
Applications WO 95/35309, WO 95/23609 and WO 94/29336. 

However, there remains a need for effective inhibitors of trypsin-like serine proteases, such as 
thrombirL There is a particular need for compounds which are both orally bioavailable and 
selective in inhibiting thrombin over other serine proteases. Compounds which exhibit 
competitive inhibitory activity towards thrombin would be expected to be especially useful as 
anticoagulants and therefore useful in the therapeutic treatment of thrombosis and related 
disorders- 
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Disdosure fthelnventi n 



According to the invention there is provided a conqx>und of formula I, 




(GHJ— B 



wherein 



p and q independently represent 0, 1 , 2, 3 or 4; 

R' represents H, 2^-ef)oxypropyl, alkyl (which latter group is optionally substituted or 
terminated by one or more hydroxy group), a structural fiagment of formula la 



la 




wherein A* represents a single bond or alkylene and R* represents H or alkyl, 
provided that there are no more than six carbon atoms in the chain R*-C-C-A*, or, when p 
represents 0. together with represents a structural fragment of formtila lb. 
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wfaerein r e presen ts H or C1.3 aikyl; 

rqjresents H, Si(M )3, naphthyU indolyU CHR^^R^ or alkyl (wiiidi latter group is 
opdonally substituted or terminatpd by one or more fluorine or hydroxy gmup) or 
cydoalkyl or phenyl (which latter two groi^ ate optionally subsdtiited by one or more of 
Cm allcyU Ct^ alkoxy, halo, hydroxy, cyano, nitn>, mediylenedioxy, tzifluoromethyl, 
N(H)R^, C(0)OR^* X or, when p represents 0, together with R' r ep iese i ils a structural 
fiagment of formula lb; 

R^ represents H. Si(Me>j, n^htfayl, indolyU CHR^^ or C|^ alkyl (which latter grot^ is 
optionally substituted or terminated by one or more fluorine or hydroxy group) or 
cycloalkyl or phenyl (which latter two groi:^ are optionally substituted by one or more of 
Ci^ alkyU C|^ alkoxy, halo, hydroxy, cyano, nitro, methylenedioxy, trifluoromethyU 
N(H)R^'orC(0)OR^; 

R^*, R^, R^ and R^ independently represent cyclohexyl or phenyl; 
R^ and r" independently represent H, Cj^ alkyl orC(0)R^; 
R^^, R^ and R^ independently represent H or Cj^ alkyl; 

R^ represents H or alkyl; 

Y represents C1.3 alkylene optionally substituted by C]^ alkyl, hydroxy, methylene or 0x0; 
n r e pr e s ents 0, 1, 2, 3 or 4; and 

B represents a structural fiagment of formula IVa, FVb or IVc 




IVa IVb IVc 
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wherein 

rqnesents H, hal or Ci^ aikyl; and 
X' and independently represent a single bond or CH2; 

provided that when R* , and all represent H, p represents 0, Y represents (CH^ n 
represents 1 and: 

(a) R^ represents unsubstituted phenyl and:- 

(i) B represents a structural fiagment of formula IVa and R^ represents H, then o does 
not represent 0 or 1 ; and 

(ii) B represents a structural fragment of formula IVb and X' and X^ both represent 
CH2, then q does not represent 0; and 

(b) R"* represents unsubstituted cyclohexyl, B represents a structural fragment of formula 
rVa and R^ represents H, then q does not represent 0; 

or a phannaceutically acceptable salt thereof (hereinafter rcfertisd to as '^the compounds of the 
invention'O- 

The compounds of the invention may exhibit tautomerism. All tautomeric forms and 
mixtures thereof are included within the scope of the invention. 

The compounds of the invention may also contain one or more asymmetric carbon atoms and 
may therefore exhibit optical and/or diastereoisomerism. All diastereoisomers may be 
se p ar at ed using conventional techniques, e.g. chromatography or fractional crystallisadon. 
The various stereoisomers may be isolated by separation of a racemic or other mixture of the 
compounds using conventional, e.g. fractional crystallisation or HPLG, techniques. 
Alternatively the desired optical isomers may be made by reaction of the appropriate 
optically active starting materials urxier conditions which will not cause racemisation or 
q)imerisation, or by derivatisation, for example with a homochiral acid followed by 
separation of the diastereomcric esters by conventional means (c.g. HPLC, chromatography 
vcr silica). All stereoisomers are included within the scope of the invention. 
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Alkyl groi^ which R*. R", R^ R^ R^ R*, R^ R^, R^*, R^, R^ and R*' may represent and 
which R^, R^ and Y may be substituted by; cycloaikyl groups wiiich R^ and R'' may 
represenr , and alkoxy groups which R^ and R^ may be substituted by may be linear or 
blanched, saturated or unsaturated. AllQ^iene groi^ ^iiich A* and Y may repr e sen t m^ be 
saturated or unsaturated. 

Halo, groups which R^ may represent and ^^^ch R^ and R^ may be substituted by include 
fluoro, chioro, bromo and iodo. 

The wavy lines on the carbon atom in the fragments of fonhulae la, lb, IVa, IVb and IVc 
signify the bond position of the firagment 

Abbreviations are listed at the end of this specification. 

When B represents a structural fragment of formula FVa, IVc or IVb in wiiicfa latter 
fragment X* and both represent CH2, prefdred compounds of the invention include those 
wherein n represents 1. 

When B represents a structural fragment of formula IVb in \^4iich X* represents a single 
bond and X^ represents either a single bond or CH2, preferred compounds of the invention 
incliuie those wherein n represents 2. 

When B represents a structural fragment of formula IVa, preferred compounds of the 
invention include those >Aiierein R^ represents H. 

Preferred compoimds of formula I include those wherein: 

R' repr e s ents H, methyl, 23-dihydioxypropyi or (2,2-dimcthyl-l 3-dioxalan-4-yl)mcthyl; 
p represents 0; 

R^ r e pr e s ents H, optionally substituted C 1^ alkyl, or optionally substituted phenyl; 
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q l e pres ents 0, 1 or 2; 

represents Ci^alkyUnsqjhthyUindolyU optionally substi^^ r ptionally 

substituted phenyl; 

Y represents CH^ (CH^, (^2)3. CHjCHCCHa)^!, CHjQ^O)^^ or CH2C(=CH2)CH2; 
R'* represents H. 

When R^ represents C,^ alkyU preferred optional subsdtuents include hydroxy. Prefened 
points of attachment for the hydroxy groi^ include the carbon atom which is a to the 
carbon atom to v^ch OR' is attached. 

More preferred con^unds of the invention include those \^erein: 
R* represents H; 

R^ represents H, methyl, hydroxymethyl or ethyl; 
q represents 0; 

R"* represents optionally substituted phenyl or optionally substituted cyclohexyl; 

Y represents CHj, (CUih or CH2C(=CH2)CH2; 

When R* and R^ both represent H, R^ represents unsubstituted phenyl or unsubstituted 
cyclohexyl and q represents 0 or 1, preferred compounds of the invention include those 
wherein Y represents CH2 or CH2C(=CH2)CH2. 

When R^ represents H, R^ represents imsubstituted phenyl or unsubstituted cyclohexyl and 
q represents 0 or 1, preferred compounds of the invention include those wherein R^ 
represents methyl, hydroxymethyl or ethyl 

When R^ represents cyclohexyl or phenyl, preferred optional subsdtuents include hydroxy, 
fluoTO, chloro, methyU mcthoxy, amino, nitro, trifluoromethyl, methylcnedioxy, ethoxy and 
propoxy. Particular subsdtuents include hydroxy, mono- or difluoro, diloro, methyl, 
methoxy and methylcnedioxy. 
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Pardculariy pieferred compounds of the inventi n include those ixdierein 
Y lepresents CHj* 

B i f piTs^ tg a structural fiagment of formula FVa. 

Coiiq)Ounds of the invention in which the a-amino acid carbon in the fragment 




is in the S-configuration are preferred. The wavy lines on the nitrogen and carbon atom in 
tiie above fragment signify the bond position of the fragment 

When R* and both represent H and p represents 0, preferred compounds of the iiavention 
are those in which the a-carbon in the fragment 

O 

HO. 




is in the R-cpnfiguration. The wavy line on the carbon atom in the above fragment signifies 
&e bond position of the ftagment 

Preferred compounds of the invention include: 

Ch-(R^)CH(OH)-C(0>A2B-Pab; 

Cb-(R)CH(0H>C(0>A2e-Pab; 

Ph<R)CH(OH)-C(0>Aze-Pab; 

Ph(3-MeHR3)CH(OH>C(0)-Aze-Pab; 
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Ph(3^MeHR^X:H(OH)-C(0>A2B.Pab; 

Ph(34-diOMeHR,S)CH(OH)-C(0)-Aze-Pab; 

Pli(3-OMe,4-OHHR^)CH(OH)-C(0)-Aze-Pab; 

Ph-(R^)C(EtX0H)-C(0>A2)e-Pab; 
5 PlKR^)C(EtXOH)-C(0>Pn>-Pab; 

(Ph)2C(0H>C(0)-Aze-Pab; 

Ph(3^Mc4^HHR,S)CH(OH)-C(0)-Pro.Pab; 

Pli-(R)CH(0H)-C(0)-A2e-Pac; 

Ph-<R)CH(OH)-C(0> (R,S)Pic(cis-4-Me)-Pab; 
10 Ph{3,4K-O-CH2-O-)HR,S)CH(0HH:(0)-A2e.Pab; 

Ph(3-0MeHR,S)CH(0H)-C(0>Pro-Pab; 

Ph(3^-<iiOMeHR,S)CH(OH)-C(0)-Pro-Pab; 

PlKR,S)C(MeXOH)-C(0)-Aze-Pab; 

Ph(3,5-diMeHR,S)CH(OH)-C(0)-Aze-Pab; 
15 Ph(3-NH2HR,S)CH(OH)-C(0)-A2e-Pab; 

Pfa(3-NH2)-{R»S)CH(OH)-C(0)-Pro.Pab; 

Ph(3-NO2HR,S)CH(OH)-C(0)-Pro.Pab; 

Ph(3,4-(-0-CH2^)HR,S)CH(OH)-C(0)-Pro-Pab; 

Ph(3^KiiFHR,S)CH(OH}-C(0)-Pro-Pab; 
20 PhKR)CH(0<:H2-(R,S)CH(-O-C(CH3VO<:Hr)K:(0>A2e-^^ 

Ph-(RX:(MeXOH>C(0}-Pro-Pab; 

Ph-(S)C(MeXOH>-C(0)-Pro-Pab; 

Ph(3,4-diFHR,S)CH(OH}-C(0>.Pro-Pab; 

Ph-{R)CH(OH)-C(OHR,S)Pic(4-metfaylene}-Pab; 
25 Ph(3i€lKR^)GH(OH>C(0)-A2e-Pab; 

Ph-<R,S)C(-0-C(CH3)2.0-CH2-)-C(0)-Aze-Pab; 

Pb-(R,S)C(-0-C(CH3)2-O-CHr>-C(0)-Pio-Pab; 

P1KR^XXCH20HX0H)-C(0)-A2e-Pab; and 

Pb-{R,SXXCH20HXOH)-C(0>-Pro-Pab. 



30 
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Preparation 

Accoxding to the inveoti on there is also provided a process for ^ piepaxation of con^unds 
of fonnuia I wfaidi comprises: 

(a) the coiq3ling of a com^und of fonnuia V, 

O 




wherein p, q, R', and arc as hereinbefore defined with a compound of fonnuia VI, 



VI 




H— N Y 



wherein R'*, Y, n and B are as hereinbefore defined; or 



(b) the coi^ling of a compound of fonnuia Vn, 

D 

RH 





VII 

^ ^ OH 
v^icrcin p, q, R*, R^, R^, R^ and Y are as hereinbefore defined with a compouad of fonnuia 

vm, 

h^nkcHjX-b vm 
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wfaerem n and B are as hereinbefore df finrd; 

for example in die presence of acotq)ling system (e.g. oxaiyi chloride in DMF, EDO, DCC or 
TBTU), an appropri ate base (e.g. pyridine, DMAP or DIPEA) and a suitable organic solvent 
(e.g. dichlorometbane, acetonitrile or DMF). 

Conq>ounds of formula V are either conunerciaily available, are -well known in die literature, 
or aire available tjsing known techniques. 

For example, compounds of fonnula V wherein R' and R^ both represent H, p and q both 
represent 0 and represents n£4>hthyl or phenyl optionally substituted by one or more of 
Ci^ alkyl, alkoxy, halogen, hydroxy, cyano, methylenedioxy, nitro, trifluoromcthyl, 
N(H)R^ or C(0)OR^ may be prepared by reaction of an aldehyde of fonnula DC, 

R^*CHO IX 
v^ierein R^* represents na^hthyl or phenyl optionally substituted by one or more of C|^ 
alkyl, Ci^ alkoxy, halogen, hydroxy, cyano, methylenedioxy, nitro, trifluoromcthyl, N(H)R^^ 
or C(0)OR^ and R^^ and R^ are as hereinbefore defined, with: 

(i) a compound of fonnula X, 

R-CN X 
wherein R" represents H or (CH3)3Si, for example at elevated temperature (e.g. above room 
temperature but below lOO^C) in the presence of a suitable organic solvent (e.g. 
chlorofonn) and, if necessary, in the presence of a suitable catalyst system (e.g. 
benzylammonium chloride), followed by hydrolysis in the presence of an ^propriate base 
(e.g. NaOH); 

(ii) chlorofonn, for example at elevated temperature (e.g. above room temperature but 
below lOO^^C) in the presence of a suitable organic solvent (e.g. chlorofonn) and, if 
necessary, in the presence of a suitable catalyst system (e.g. benzylammoniimi chl ride), 
followed by hydrolysis in the presence of an appropriate base (e.g. NaOH); 



wo 97/02284 



PCT;SE96/00878 



13 



(iii) a compound of fonnula XI, 

v^ierein M represents Mg or Li, foUo^wed by oxidative cleavage (e^g. ozonolysis or osmium 
or nithenium catalysed) under conditjocs which are weU known to those skilled in die ait; or 

^) tiis(methylthio)mediane under conditions vdiich are well known to those skilled in die 
art, followed by hydrolysis in the presence of an appropriate base. 

Compounds of formula V wherein R* represents H, represents CH2OH, p and q both 
represent 0 and R^ represents naphthyl or phenyl optionally substituted by one or more of 

alkyl, alkoxy, halogen, hydroxy, cyano, methylenedioxy, nitro, trifluoromethyl, 
N(H)R^^ or C(0)OR^ may be prepared by reaction of a compound of formula XII, 

R^*c(0)C2H5 xn 

wherein R^* is as hereinbefore defined with sodium hypochlorite for example at room 
temperature in the presence of a suitable solvent (e.g. water). 

Compounds of fomiula VI and VH are either commercially available, are well known in the 
literature, or are available using known techniques. For example compoimds of formula VI 
may be naade by standard peptide coupling of a compound of fomaula XEH, 

A 

H— N Y Xlll 




v^ierein R'* and Y are as hereinbefore defined with a compound of formula VIII as 
hereinbefore defined for example under conditions such as those described hereinbefore for 
synthesis of compounds of formula 1. Similariy compound of fomiula VII may also be 



wo 97/02284 



14 



PCT/SE96/0087» 



made by standard pcpddc coupling of a compound of fonnula Xm as hereinbefore defined 
with a compound f formula V as hereinbefore defined for exan^ile under conditions such 
as those described hereinbefore for synthesis of compounds of fonnula I. 

Compounds of formula Vm, DC X, XI, XII and XHI are eidier commercially available, are 
well known in tibe literature, or are available using known techniques. Substituents on the 
phenyl groiq) in coaqx)unds of formula V, Vn, IX and Xn may be interconverted by 
techniques well known to those skilled in the art 

The compounds of the invention may be isolated fiom their reaction mixnires using 
conventional techniques. 

It will be appr ecia t ed by those skilled in the art that in the process described above the 
functional groups of intermediate compounds may need to be protected by protecting groups. 

Fimctional groups which it is desirable to protect include hydroxy, amino, amidino, 
gu^dino and carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl 
and diaiylalkylsilyl groups (e.g. rerrbutyldimethylsilyl, r^rfbutyldiphenylsilyl or 
ttimethylsilyl) and tetrahydropyranyl. Suitable protecting groi^ for hydroxy groups, ^^ch 
groups are attached to adjacent carbon atoms include O,0'-isopropylidene. Suitable 
[Hotecting groups for amino, amidino and guanidino incliKle rerrfoutyloxycarbonyl or 
benzyloxycarbonyl. Amidino and guanidino nitrogens may be either mono- or diprotected. 
Suitable protecting groups for carboxylic acid include Ci^ alkyi or ben2yl esters. 

The protection and deprotection of functional groiips may take place before or after coupling. 

In particular, the compounds of the invention may be prepared by processes comprising the 
coupling of an N-acylated amino acid or an N-protected amino acid. When an N-protected 
amino acid is used die acyl groi^ may be added after coupling and deprotection of the 
nitrogen atom may be effected using standard methods thereafter. 
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Protecting groups may be removed in accordance with techniques which are well known to 
those skilled in die art and as described hereinafter. 

Certain protected intermediates of formula I, in v^ch the amidtnn and guanidino ninogens in 
B are protected, and v^liich may be made prior to a fisai deprotecdon stage to fonn 
conqwunds of the invention, are ooveL 

According to a fiirther aspect of tlie invention there is provided a con^und of formula XIV, 




XIV 



\vdierein B represents a structural fiagment of formula IVd, IVe or FVf 




X' and X^ are as hereinbefore defined, provided thai D' and do not both represent H. 



The wavy lines on the carbon atom in the fragments of formulae IVd, IVc or FVf signify the 
bond p)Osition of the fragment 
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The use of protecting groups is fully described in Trotective Groups in Organic Chemistxy", 
edited by J W F McCtoie, Plenum Press (1973). and **Protective Groups in Org^ 
Syntiiesis", 2nd edition, T W Greene & P G M Wutz, Wiley-Interscience ( 1 991 ). 

It will also be appreciated by tbosc skilled in tte art that, ahbougfa such protected derivatives 
of compouncb of formula I may not possess phannaqological activity as aich, tiiey may be 
administered parenierally or orally and thereafter metabolised in tiie body to form conqwunds 
of the invention which are pharmacologically active. Such derivatives may therefore be 
described as "prodrugs". All prodrugs of compounds of formula I are included within tfie 
scope of the invention. 

Protected derivatives of compounds of formula I which are particulariy useful as prodrugs 
include compoimds of formula XTV. 

Medical and pharmaceutical use 

The compounds of the invention are useful because they po^ess pharmacological activity. 
They are therefore indicated as pharmaceuticals. 

According to a further aspect of the invention there is thus provided the compounds of the 
invention for use as pharmaceuticals. 

In particular, the compounds of the invention are potent inhibitors of thrombin, for example 
as demonstrated in the tests described below. 

The compoimds of the invention are thus expected to be useful in those conditions where 
inhibition of thrombin is required. 

The compounds of the invention are thus indicated in the treatment or prophylaxis of 
thrombosis and hypercoagulability in blood and tissues of animaU including man 
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The compounds f the invention are further indicated in the treatment of conditioiis wliere 
there is an undesirable excess of thrombin widK)ut signs of hypercoagulability, for example in 
neurodegenerative Hii*f^^ such as Alzheimer's disease. 

Particular disease stsoes which rnay be mendooed inciiKie the treatment of and/or prophylaxis 
of venous thrombosis and pulmonary embolism, arterial thrombosis (e.g. in msmardial 
in&ction uiistabie aiigixxa, thrombosis4>ased stroke and peripheral arterial dmnnbosi^ 
systemic embolism usually from the atriurh during arterial fibrillation or from thie left 
ventricle after transmural myocardial in&rctioiL 

Moreover, the compounds of the invention are expected to have utility in prophylaxis of re- 
occiusion (i.e. thrombosis) after thrombolysis, percutaneous trans-Iuminal angioplasty 
(PTCA), coronary bypass operations, microsurgery and vascular surgery in general. 

Further indications include the treatment and prophylaxis of disseminated intravascular 
coagulation cauy^ by bacteria^ multiple trauma, intoxication or any other mechanism; 
anticoagulant treatment when blood is in contact with foreign surfaces in the body such as 
vascular grafts, vascular stents, vascular catheters, mechanical and biological prosth^ 
valves or any other medical device; aixi anticoagulant treatment when blood is in contact with 
medical devices outside the body such as during cardiovascular surgery using a heart-lung 
machine or in haemodialysis. 

In addition to its effects on the coagulation process, thrombin is known to activate a large 
number of cells (such as rieutrophils, fibroblasts, endothelial cells and smooth muscle cells). 
Therefore, tiie compounds of the present invention may also be useful for the treatment or 
prophylaxis of idiopathic and adult respiratory distress syndrome, pulmonary fibrosis 
following treatment witii radiation or chemotherapy, septic shock, septicemia, inflammatory 
responses, which iiKltide, but arc not T^'Tnit^ to, edema, acute or chronic atherosclerosis such 
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as coronary arterial disravi, cerebral arterial disease, peripheral arterial Hjy>a^ reperfusion 
damage, and restenosis after percutaneous trans-luminal angioplasty (PTCA). 

Conqx>unds of the present invention that inhibit trypsin and/or thrombin may also be useful 
in the treatment of pancreatitis. 

According to a further aspect of the invention, there is provided a mediod of treatment of a 
condition where inhibition of thrombizi is required wiiich method con^>rises adtninistration of 
a therapeutically effective amount of a compound of formula I as defined above, or a 
pharmaceutically acceptable salt thereof, to a person suffering from, or susceptible to, such a 
condition. 

Pharmaceutical preparations 

The compoimds of the invention will ix>rmally be administered orally, subcutaneously 
buccally, rectaily, dermally, nasally, tracheally, bronchially, by any other parenteral route or 
via inhalation, in the form of pharmaceutical preparations comprising the active ingredient 
either as a free base, or a pharmaceutical acceptable non-toxic organic or inorganic acid 
addition salt, in a pharmaceutically acceptable dosage form. I>ependiiig i^n the disorder and 
patient to be treated and the route of administration, the compositions may be administered at 
varying doses. 

The compoimds of the invention may also be combined with any antithrombotic agent with a 
different mechanism of action, such as the antiplatelet agents acetylsaiicyiic acid, ticlopidine, 
ciopidogrel, thromboxane receptor and/or synthetase inhibitors, fibrinogen receptor 
antagonists, prostacyclin mimetics and phosphodiesterase inhibitors . 

The compounds of the invention may further be combined with thrombolytics such as tissue 
plasminogen activator (natural or recombinant), streptokinase, urokinase, prourokiDase, 
anisolatrd streptokinase plasminogen activator complex (ASPAQ, animal salivary glarzd 
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plasminogen acdvatoxs, and the like, in the tzeatment f thrombotic diseases, in particular 
myocardial infucti n. 

According to a fbrther aspect of die invention diere is thus provided a pharmaceiidcal 
fomuiiadon including a compound of formula I as hexeinbefore defined, or a 
phaimaceutically acceptable salt diereof; In admixture widi a pharmaceiidcally acceptable 
adjuvant, diluent or carrier. 

Suitable daily doses of the compounds of the invention in therapeutical treatment of humans 
are about 0.001-100 mg/kg body weight at peroral administration and 0.001-50 mg/kg body 
weight at parenteral administradpn. 

The compounds of the invention have the advantage that they may be more efficacious, be 
less toxic, be longer acting, have a broader range of activity, be more potent, produce fewer 
side efifects, be more easily absorbed than, or that tbey may have other useful 
pharmacological properties over, compounds known in the prior art 

Biological Tests 

Test A 

Determmation of Thrombin clotting Tmie (TD 

Human thrombin (T 6769, Sigma Chem Co) in buffer solution, pH 7.4, 100 fii, and inhibitor 
soliition, 100 ^1, were incubated for one min, Pooled normal citrated hvonan plasma, 100 pi, 
was then added and the dotting time measured in an automatic device (KC 10, Amelimg). 

The clotting time in seconds was plotted against the inhibitor concentradon, and the IC50TT 
was determined by interpolation. 

IC50TT is the concentration of inhibitor that doubles tbt arombin clotting time for human 
plasma. 
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TestB 

ngrgrmmation of Activatfiri Partial Thmmhnplajtfin Time rAPm 
APTT was determined in pooled nonnal human citiated plasma with die reagent PTT 
Automated S manu&ctured by Stago. The inhibitors were added to the plasma (10^1 inhibitor 
solution to 90^1 plasma) followed by ^ reagent and calcium chloride solution and APTT 
was detennined in the mixture by uise of &e coagulation analyser KC 1 0 (Ametung) according 
to die instructions of die reagent producer. The clotting time in seconds was plotted against 
die inhibitor concentration ia plasma and the IC50APTT was determined by interpolation. 

IC50AFTT is defined as the concentration of inhibitor in human plasma that doubled the 
Activated Partial Thromboplastin Time. 

IsslC 

PetgnninatiQn of dirombin time ct vrvg 

The inhibition of thrombin after oral or parenteral administration of the compounds of the 
invention were examined in conscious rats which, one or two days prior to the experiment, 
were equipped with a catheter for blood sampling from the carotid artery. On the 
experimental day blood samples were withdrawn at fixed times after the administration of the 
compound into plastic tubes containing 1 part sodium citrate soiudon (0.13 mol per L) and 9 
parts of blood. The tubes were centiifuged to obtain platelet poor plasma. The plasma was 
used for determination of thrombin time as described below. 

The citrated rat plasma, 100 fiL, was diluted with a saline soiudon, 0.9%, 100 ^L, and plasma 
coagulation was started by the addition of human thrombin (T 6769, Sigma Chem Co, USA) 
in a buffer solution, pH 7.4, 100 ^L. The clotting time was measured in an automatic device 
(KC 10, Amclumg, Germany), 

Where a compound of formula XTV was administered, concentrations of the sppiopnasc 
active thrombin inhibitor of formula I in the rat plasma were estimated by the use of standard 
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curves relating the thrombin time in the pooled citrated lat plasma to known concentrations of 
tbe couesponding **active** thrombin inhibitor dissolved in saline. 

TestD 

TVtermiTiflrioTi of thrombin time in urine at vrw> 

Coiiscious rats were placed in metabolism cages for 24 hours following onil administradon of 
coixqx)uzuls of the inventioiL The thrombin time was detemiined on the collected urine as 
described below. 

Pooled normal citrated human plasma (lOO^L) was incubated with the concentrated rat urine, 
or saline dilutions thereof^ for one minute. Plasma coagulation was then initiatftff by the 
administiation of human thrombin (T 6769, Sigma Chem Company) in bufifer solution (pH 
7.4; 100)jlL). The clotting time was measured in an automatic device (KC 10; Amelung). 

Where a compound of formula XTV was administered, .copcentratioiis of the appropriate 
active thrombin inhibitor of formula I in the rat urine were estimated by the use of standard 
curves relating the thrombin time in ^e pooled normal citrated bimian plasma to known 
concentrations of the corresponding ^active*" thrombin inhibitor dissolved in concentrated rat 
urine (or saline dilutions thereof). By multiplying the total rat urine production over the 24 
hour period with the estimated mean concentration of the aforementioned active inhibitor in 
the urine, the amount of the active inhibitor excreted could be calculated. 

The invention is illustrated by way of the following examples. 

Examples 

General Expgrimcnial Proggdurgs, 

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole mass 
spectrometer equipped with an electrospray interface (FAB-MS) and VG Platform n mass 
spectrometer equipped with an le c tr ospia y interface (LC-MS) . 'H NMR and "C NMR 
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measuiemezits were perfonned on BRUKER ACP 300 and Vaiian UNITY plus 400 and 500 
spectrometers, operating at 'H fiequaicies of 300. 1 3, 399.96 and 499.82 MHz respectiveiy, 
and at '^C frequencies of 75.46, 100J8 and 125.69 Mfaz respectively. 

Frnmplfi 1 

Di-tCTt-butyl dicarbonate (13.75 g; 63 mmol) was added with stirring at room temperamre to 
a mixture of 5.777 g (57 mmol) of L-azetidine-2-carboxylic acid (H-Aze-OH) and 6.04 g (57 
mmol) ofsodium carbonate in 50 inL of water and lOOmLofTHF. Afler60htheTHF was 
removed in vacuo and the mixture was diluted with water and acidified with 2 M potassium 
hydrogen sulphate. Extraction with methylene chloride followed by drying (magnesium 
sulphate) and ev2^x>ration of the solvent gave a residue which was crystallized from 
methylene chloride:hexane to give 10.87 g (95%) of colourless crystals. 

'H-NMR (300 MHz; CDCI3): 5 4.85-4.7 (br s, 1), 4.0-3.75 (m, 2), 2.65-2.35 (m, 2), 1.4 (s, 9). 

Qi) BoC'Azc-Pabf Z) 

At room temperature, EDC (13^ g; 70 mmol) was added to a mixture of Boc-Aze-OH (10.87 
g; 54 mmol; from step (i) above), H-Pab(Z) x HCl (1 83 1 g; 57 mmol; prepared according to 
the method described in International Patent Application WO 94/29336) arKi DMAP (9.9 g; 
81 mmol) in acetonitrile (270 mL). After 1 6 h the solvent was removed in vacuo and replaced 
by ethyl acetate. The mixture was washed with water and an aqueous solution of citric acid. 
The organic layer was dried (magnesium sulphate) and the solvent was removed in vacuo to 
give a residue which gave Boc-Aze-Pab(Z) (17.83 g) upon crystallization from a mixture of 
methylene chloride, toluene, diisopropyl ether and petroleum ether. 



*H-NMR (300 MHz; CDCI3): 5 7.85-7.75 (d, 1), 7.45-7 (m, 7). 5.2 (s, 2), 4.7 (t, 1). 4.6-^.4 
(m, 2), 3,95.3.8 rq". 1), 3.8-3.7 (q, 1), 2.5-2J (m, 2), 1.4 (s, 9). 
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GiDH-ATB'PabfZ) 

Boc-Az)e-Pab(Z) (2.44 g; 5.2 mmoi; from step (ii) above) was dissolved in a mixture of 10 
mL of tzifluoroacetic acid and 1 0 mL of methylene chloride. Aiier 30 mimitrs the solveixt and 
triilu(m>acetic add were removed in vacuo and the residue was dissolved in methylene 
chloride. The organic phase was washed with 10% sodium carbonate solutipn sukI dried 
(potassiimi carbonate). Removal of the solvent in vacuo gave a residue ^ch gave H- Aze- 
Pab(Z) (1.095 g; 57%) as colouriess crystals upon crystallization from methylene chloride. 

*H-NMR (300 MHz, CD3OD): 5 7.85-7.75 (d, 2), 7.45-7^(m, 7), 5.2 (s, 2), 4.5 (s, 2). 43 (d, 
I), 3.65 (q, 1), 3.4-3.3 (m, 1), 2.7-2.5 (m, 1), 2.4-2.2 (m, 1). 

Prepared in accordance with the method described by Kelly and LaCour (Synth. Comm. 22, 
859 (1992)) in the following way. To a solutipn of (R^SVhexahydrpmandelic acid (0.30 g, 1.9 
mmol), a catalytic amount of DMA?, and pyridine (OJl g, 3.9 mmol) in methylene chloride 
(5 mL) w^ added TMSCl (0,42 g; 3.9 mmql) dropwise. The reaction was stirred at room 
temperature for 4 h. The reaction was cooled to 0**C and a catalytic aixK)imt of DMF (3 drops 
from a 2 mL syringe) was added followed by oxaiyl chloride (0.25 g; 2-0 oomol). The 
reaction was stirred for 1 h at 0**C, a mixture of H-Aze-Pab(Z) (0.67 g; 1.8 mmol; from step 
CLii) above) and pyridine (0.50 g; 63 mmol) was added and the reaction was allowed to warm 
to room temperature and stirred over night A 10% solution of citric acid in methanol (6 mL) 
was added to the reaction. After 30 minutes, the reaction was poured into a separating fimnel 
and diluted with 30 mL of ethyl acetate and the aqueous phase was extracted with ethyl 
acetate. The combined organic layers were washed with a s a tu rated bicarbonate solutipn 
followed by brine and dried (Na2S04). After eviration and flash chromatography on silica 
gel using methylene chloridemethanol (99:1 to 92:8) as eluent the sub-title compound (60 
mg: 6%) was obtained. 
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'H-NMR (300 MHz; CDCI3) 5 1.0-1.9 (m, 11 H), 2.4-2.7 (m, 2 H), 3.80 (d, 1 H), 4.05-4.25 
(m, 1 H), 43-4.5 (m, 2 H), 4.85-5.0 (m, 1 H), 5.18 {s, 2 H), 7.1-7.5 (m, 7 H), 7.65-7.8 (m, 2 
H), 7.86 (bt, 1 H, minor diasteieomer and/or rotamer), 8 J3 (bt, 1 H, msgor diastereomer 
and/or iDtamer) 

"C-NMR (75 MHz, CDCI3) amidine and caibonyl carbons: 5 174.8, 170.6, 168.0 and 164.5. 

M rh^sv::HroHvrrov Aze-Pab x HQ 

Cb<R,S)CH(OH)-C(0)-Aze-Pab(Z) (60 mg; 0.12 mmoh from stq) (iv) above) was dissolved 
in ethanol (5 mL), and 5% Pd/C and HCl (0. 1 mL; cone.) were added. The mixture was 
hydxogenated at atmospheric pressure for 2 hours. After filtration and evaporation the product 
was purified through preparative RPLC using (0.005 M NH4O Ac, 0.005 M HOAc):CH3CN 
4:1 as eluenL After fieeze drying, HCl (aq) was added and the solution was freeze dried. The 
yield of the title product was 1 5 mg (3 1 %). 

*H-NMR (300 MHz; D2O) the spectrum was complicated dtie to diastereomers and/or 
rotamers): 6 0.7-2.0 (m, 1 1 H), 2.25-2,4 (m, 1 H), 2,65-2.9 (m, 1 H), 3.79 (d, 1 H, minor), 
4,03 (d, 1 H, major), 4.05-4.15 (m, 2 H, minor), 4.35-4.45 (m (bt), 2 H, major), 4.5-4.6 (m, 2 
H), 5.20 (m, 1 H, minor, the major signal overlapping with the HOD signal), 7.5-7.65 (m, 2 
H), 7.75-7.85 (m, 2 H). 

"C-NMR (75 MHz; CDCI3) amidine and carbonyl carbons (diastereomers and/or rotamers): 
5 1763, 175.4, 173.7, 173.3, 167.2 and 167.0. 

Fxamplg 2 

rWRV:HrQH Vr/OVAyg.Pah X HCl 

fi^ rwR v:Hro HvrrovA7i?.Pah(7^ 

The sub-title compoimd was p r ep ar ed according to the method described in Example 1 (i v) 
(R)-hcxahydromandclic acid (from 0.60 g; 3,8 mmol) yielding 0.15 g (10%). 
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(it) rh,n^ v-wrQHvr/nvA7»>-Pab x HCi 

The title conqwimd was prepared according to the xnediod described in Exan^i l(v) from 
Ch-{R)CH(OH)-C(0)-Aze-Pab(Z) (0.12 g; 024 mmol; from step (i) above). Yicl± 52 mg 
(54%). 

'H-NMR (300 MHz; DjO; the spectrum was compticated due to rotamers): 5 0.7-2.0 (m, 11 
H), 2.25-2.4 (m, 1 H), 2,6-2.9 (m, I H), 3.79 (d, 1 H, minor), 4,02 (d, 1 H, m^or), 4.05^.15 
(m, 2 H, miiwr), 435-4.45 (m (bt), 2 H, major), 4.5-4.6 (m, 2 H), 5.19 (m, 1 H. minor, tl«5 
m^or signal overlaying with the HOD signal), 7 J-7.65 (m, 2 H), 7.75-7.85 (m, 2 H). 
"C-NMR (75 MHz, CDCI3) amidine and carbonyl carbons (rotamers): 171.9, 170i 169,8 
and 163.8. 

Exampk 3 

(Et\r(^u^(n^.A7^-p^h X HCl 
{i)H=A2£=Eah(ZL2L2iiCl 

The subtitle compound was prepared by reaction of Boc-Aze-Pab(Z) (see Example l(ii) 
above) with EtO Ac staurated with gaseous HCl. The reaction mixture was evsqxjrated after 
half an hour to give H-Aze-Pab(Z) x 2 HCl in a quantitative yield. 

fi-n fPt)^prnHvrrovA7fi.PabfZ^ 

A mixture of diethylglycolic acid (0.13 g; 0.80 mmol), H-A2e-Pab(Z) x 2 HCl (0 J9 g; 0.88 
mmol; from step (i) above), TBTU (0.28 g; 0.88 mmol) in DMF (15 mL) was cooled on an 
ice bath. DIPEA (0.41 g; 3.2mmol), was added and the reaction mixture was stirred at room 
temperature overnight- The rraultant mixture was poured into 500 mL of water and exttacted 
3 times with ethyl acetate. The combined organic phase was washed with aqueous NaHC03 
and water, dried (Na2S04) and evirated. The crude product was flash chromatographed on 
silica gel "ging methylene chloride:THF as elucnL Yield: 30 mg (8%). 
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'H-NMR (400 MHz; CDCI3): S 8.04 (bt, IH), 7.77 (d, 2H). 7.40 (d, 2HX 735-7.2 (m, 5 H). 
5.17 (s,2H),4.90 (m. 1 H), 4.46 (dd, 1 H), 439 (dd, 1 H),43^^ (m. 2 H),2.66 (m, 1 H), 
2.44 (m, 1 H), 1.8-13 (m, 4 H), 0.9-0.75 (m, 6 H). 

fiin rPtv.rfnwvrrnvA:.f>-Pab x HCi 

Thetitiecompound wasprqiaiedaccordiogto themedio^ l(v)fiDm 
(Et)2C(OH)-C(0)-A2B-Pab(Z) (30 mg; 0,063 mmol; from stq> (ii) above). Yield: 19 mg 
(79%). 

'H-NMR (300 MHz; D2O; the spectrum was complicated due to rotamcrs): 6 7.80 (d, 2 H), 
7.65-73 (m, 2 H), 5.43 (m, 1 H, minor rotamer) 4.90 (m, 1 H, major rotamier, 4,6-4.5 (m, 3 
H), 4.1 1 (m, 1 H, rotamer), 3.70 (m, IH, rotamer), 2.8-235 (m, 1 H), 235-2.15 (m, 1 H), 
1.9-1.6 (m, 4 H), 1,0-0.75 (m, 6 H). 

*^C-NMR (75 MHz; D2O) amidine and carbonyl carbons (rotamers): 5 1783. 177.4, 175.0, 
1733, 167.2. 

Fxample 4 

fPb)2aOHVC(PVAze-Pab x HCI 

m fPh^Cf OHVCrOVA^PabfZ^ 

The sub-tide compound was prepared according to the method described in Example 3(ii) 
from benziiic acid (0, 1 8 g; 0.80 mmol). Vield: 0. 1 6 g (35%). 

*H-NMR (300 MHz; DjO): 6 7.93 (bt, 1 H), 7.71 (d, 2 H), 734-7.15 (m, 17 H), 5.14 (s, 2 K), 
4.89 (m, 1 H), 437 (m, 1 H), 4.48 (dd, 1 H), 435 (dd, 1 H), 3.60 (m, 1 H), 3.44 (m, 1 H), 
2.44 (m, 1 H), 2.23 (m, 1 H). 

ni\ n>hy^oHvr/nvATe.Pab x hci 

The title compound was p re par ed according to th method described in Example l(v) from 
(Ph)2C(OH)-C(0>-A2c-Pab(Z) (0.16 g; 0.28 mmol; from step (i) above). Yield: 90 mg (68%). 
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'H-NMR (400 MHz; D2O) the spectrum was complicated due to rotamers: 8 7.65-7^5 (m» 2 
HX 7.4-7.1 (m, 12 H), 5.13 (m, 1 H, minor rotamer), 4.77 (m, 1 H, major rotamer), 4.43 (d, 1 
H),4.40(d, 1 H), 4.12 (m, 1 H, major rotamer), 4.05-3.9 (m. 1 H, plus 1 H minor lotanwrX 
2J5 (m, 1 minor rotamer), 239 (m, 1 H, major rotamer), 2.08 (m, 1 H). 
"G-NMR (75 MHz, D2O) amidine and carbonyl carbons (rotamers): 5 175.7, 174.9, 174.6, 
173.4, 167.1 

Example 5 

m n.C^H^-n^S^CHrOHVrfOVA7e.Pahr7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S)-2-hydroxyoctanoic acid (0.13 g; 0.80 namol yielding 025 g (61%). 

*H-NMR (400 MHz; CDCI3): 5 8.24 (bt, IH, one diastereomer), 7.89 (bt, IH, one 
diastereomer), 7.8-7.75 (m, 2H), 7.4-7.45 (m, 2H), 735-7.25 (m, 5 H), 5.18 (s, 2H), 4.95-4.85 
(m, 1 H), 4.55-4,35 (m, 2 H), 4.2-*.0 (m, 3 H), 2.8-2.65 (m, 1 H), 2.6-2.4 (m, 1 H), 2.0-12 
(m,10 H), 0.9-0.8 (m, 3 H). 

Cii) nd::fiHii-fR,S)CH(QHH:fQ>A2e-Pal? x HCl 

The title compound was prepared according to the medxxl described in Example 1 (v) from n- 
C6Hj3-(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.14 g; 028 mmol; from step 0) above) yielding 88 
mg(78%). 

'H-NMR (400 MHz; DjO): 6 7.7-7.6 (m, 2 H), 7.45-73 (m, 2 H),.5.03 (m, 1 H, one 
diastereomer) 4.74 (m, 1 H, one diastereomer overlapping with the water signal), 4.45-435 
(m, 2 H), 43^.1 (m, 2 H), 4.0-3.8 (m, IH), 2.65-2.45 (m, 1 H), 23-2.1 (m, 1 H). 1.6-0.9 (m, 
10 H), 0.75-0.65 (m, 3 H). 
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C-NMR (75 MHz; D2O) amidine and carbonyl carbons (diasteieomers and rotamers): 5 
176.8, 176.4, 176.0. 173.5, 173 J, 173i 167.2. 

m Ph-m V-RrOHVTfOVA^-Pab^ 

The sub-titie conq)ound was prepared according to die method described in Example 3^ 
from (R>mandeiic acid (0.12 g; 0.8 mmoi). The crude product (0.315 g) was purified by 
flash chromatography (Si-gel; THFrEtOAc (6:4)). Yield 0.128 g (32%) of white powder, 
purity 91 J2%(HPLQ 

*H.NMR (499.803 MHz, CDCI3): 6 8.14 (t, IH), 7.72 (d, 2H), 7.42 (d, 2H), 7.33 (t, 4H), 7.28 

(m, 3H), 7.22 (d, 2H), 5.18 (s, 2H), 4.92 (s, IH), 4.79 (dd, IH), 4.54 (broad s, IH), 4.39 (d, 

2H), 4.00 (q, IH), 3.53 (q, IH), 2.48 (m, IH), 2.24 (m. IH), 2.19 (broad s, IH) 

*^C-NMR (125.688 MHz; CDCI3) (carboxylic and amidine carbons): 5 173.1, 170.3, 168.1, 

164.5 

gi) Ph-fRKIHf QHVCfQVAa-Pab 

Ph-(R)CH(OH)-C(0)-Aze-Pab(Z) (107 mg; 0.214 mmol; from step (i) above) was dissolved 
in THFrwater (2:1), 37 mg of Pd/C (4 mol% Pd) was added and the resulting solution was 
hydrogenated over 6 hours. The solution was filtrated through hyflo, and evaported to 
dryness. To the resulting white powder was added 20 mL of water acidified with 0.42 mL of 
IM HCl (ca. 2 equivalents). The resulting solution was washed with 5 mL of EtOAc and 10 
mL of diethyl eth», and freezcrdried twice. Yield: 72 mg (84%) of white powder. Purity: 
91% (HPLQ 

"H-NMR (399.968 MHz; D2O): 5 7 J7 (t, 2H), 736 (d, IH), 7J2 (s,3). 7.27 (s. IH), 7.25 (d, 
IH), 7.19 (m, IH), 5.17 (s, IH, major), 5.09 (s, IH, minor), 5.00 (dd, 1, minor), 4.38 (sA 
m^orX 4.20 (dd, IH, major), 3.98 (dd, 2H, minor), 3.97 (m, IH, m^or), 3.75 (dd, IH). 2.68 
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(s, IH, minor), 2.65 (m, IH, minor), 235 (m, IH. m^orX Z12 (m, IH, major), 2.03 (m. IH, 
minor) 

"C-NMR (1 1 1.581 MHz; D2O) (carbonyl and amidine carbons): 5 174,5, 173.2, 172.5, 172.4 
Example 7 

m Ph(4^^WR.SV^rOHVrrOVA:^Pahm 

The sub-title compound was prepared accoiding to method described in Example 3(ii) ftom 
(R,S>4-trifluoromethylmandeIic acid (0. 19 g; 0.88 mmol). Flash chromatography (Si-gel, 
CHzCljrtHF (6:4)) yielded 0.13 g (26%) of white powder. 

'H-NMR (300 MHz; CDCI3): 5 9.6-9.2 (b, IH), 8.1 (bt, 1 H, diastereomer), 7.9 (bt, 1 H, 
diastereomer), 7.7-7.1 (m, 13 H), 5.16 (s, 2 H), 5.07 (s, 1 H, diastereomer), 4.98 (s, 1 H. 
diastereomer), 4.80 (m, 1 H), 4.5-4.2 (m, 2 H), 4.1-3.5 (m, 2 H). 2.5^2.2 (m, 2 H) 
"C-NMR (75 MHz; CDCI3), amidine and carbonyl carbons (diastereomers): 5 173.3, 172.4, 
170J, 168.3, 164.4 

Prepared according to the method described in Example l(v) fiom Ph(4-CF3)-(R,S)CH(OH> 
C(0)-Aze-Pab(Z) (133 mg; 0.23 mmol; from step (i) above) to give the title compound as a 
white crystalline powder. Yield 77 mg (70%). 

*H-NMR (300 MHz; D2O): S 8.84 (m, 1 H, diastereomex/rotamer). 8.73 (m, 1 H, 
diastereomer/rotMicr), 8.52 (m, 1 H, diasterebnjettetMi^^^ 7.8-7.4 (m, 8 H), 5^46, 5.44, 
530. 5.20 (singlets, 1 H, diastereomers/rotamers), 4.96 (m, 1 H, diastereomer/rotamer, other 
signals from the same proton overlapping with the HDO-signal), 4.6-4.0 (m, 4 H), 2.9-2.5 (m, 
IHX 2.4-2. l(m,lH) 

"C-NMR (75 MHz; DjO), amidine and carbonyl carbons (diastereomers and rotamcrs): 8 
173.6, 173.3, 173.1. 173.0. 172.9. 167.0 
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Fxample 8 

Ph^4-nMeWT^ <;V-Wrnm-rfnV Aze-Pab x HCl 

The sub-titie compound was prepared according to method 3(u) firom (BJS) 4- 
methoxymasdelic acid (0.18 g; 1.0 mmoL Flash cfaromatogr^hy (Si-gel; EtOAciMeOH 
(95:5)) yielded 27 mg (17%) of v/intc powder. 

Diastereomeric ratio 85:15; signals from the major diastereomer 

'H-NMR (400 MHz; CDCl^): 5 8.19 (m, 1 H), 7.80 (d, 2 H), 7.45 (d, 2 H), 7.4-7.2 (m, 7 H), 
7.13 (d, 2 H, minor rotamer), 6.90 (d, 2 H, m^or rotMier), 6.82 (d, 2 H, minor rotamer), 521 
(s, 2 H), 4.9-4.85 (m, 2 H; thereof a singlet at 4.89 (1 H)), 4.6^.4 (m, 2 H), 4.02 (m, 1 H), 
3.81 (s, 3 H). 3.55 (m, 1 H), 2.62 (m, 1 H), 2,32 (m, 1 H) 

^^C-NMR (100 MHz; CDCI3) amidine and carbonyi carbons: 6 173.6, 170.3. 167.8, 164.6 
(in Phr4-OMpWR <;y:HrOH VrrQVAze-Pab X HCl 

The title compound was prepared according to method described in Example l(v) from 
Ph(4-0MeXR,S)CH(0H)-C(0)-Aze-Pab(Z) (27 mg; 0.05 mmol; from step (i) above). Yield 
15 mg (68%) of white powder. 

Diastereomeric ratio 85: 1 5; signals from the major diastereomer 

'H-NMR (400 MHz; DjO): 5 7.7-7.6 (m, 2 H), 7.5-7.3 (m, 4 H), 7.18 (d, 2 H, rotamer), 6.97 
(d, 2 H, rotamer), 6.9-6.85 (m, 2 H, rotamer), 5.19 (s, 1 H, rotamer), 5.14 (s, 1 H, rotamer), 
5.01 (m, 1 H, rotamer), 4.76 (m, 1 H rotamer). 4.48 (s, 1 H), 43-3.7 (m, 7 H. thereof 2 
singlets at 3.78, 3.77 ( 3H)), 2.73 (m, 1 H, rotamer), 146 (m, 1 H, rotamcrX 2J-2.0 (m. 1 H) 
"C-NMR (75 MHz, DjO), amidine and carbonyi carbons (rotamcrs): 5 175.5, 174.1, 1733, 
173.1, 167.1, 167.0 
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Phr4-nHWT^S IV"WnHVrrOVA2e-Pab X HCl 

m Ph^A-nwwR 5;\rHroHVcrovA2e-Pabm 

The sub-title compound was prepar ed according to the method described in Example 3(ii) 
fiom (R,S>-4^ydroxymaiidelic add (034 g; 2.0 inmol). Flash chromatography (Si-gei, 
EtOAc/EtOH 9/1) yielded 0.18 g (17%). 

'H->?MR (400 MHz; CDCI3): 5 7.70 (d, 2 H, minor diastefeomcr/rdtamer), 7.64 (d, 2 H, 
m^or diastereomei/rotazner), 7.5-7.0 (m, 7 H), 6.82 (d, 2 H, m^or diastereomer/rotamer), 
6.67 (d, 2 H, iniiior diastereomer/rotamer), 6.43 (d, 2 H, major diastereomer/rotamcr), 5 JO, 
5.26, 5.22, 5.21 (singlets, 2 H, diastereomers/rotamers), 4.95-4.8 (m, 2 H), 4.15-4.05 (m, 2 
H), 4.0-3.7 (m, 2 H), 2,7-2.5, (m, 2 H) 

rii^ Phr4^HWR s->rHrnHvrrovAze.Pab x HCi 

The sub-title compoimd was prepared according to the method described in Example l(v) 
from Ph(4.0HHR,S)CH(0H)-C(0)-Aze-Pab(Z) (94 mg; 0,18 mmol; from step CO above). 
Yield: 37 mg (49%) of white powder. 

'H-NMR (600 MHz; DjO): 6 7.76, 7.72, 7.71, 7.68, 7.52, 7.47, 7.40, 7.35, 7:25, 7.19, 7,1 1, 
6.97, 6.82, 6.76, 6.73, 6.71 (doublets, 8 H, diastereomers/totamers), 5.19 (s, 1 H, 
diastereomer/rotamer), 5.17 (s, 1 H, diastereomer/rotamer), 5.14 (s, 1 H, 
diastereomer/rotamer), 5.01 (m, 1 H, diastereomei/rotamer), 4.88 (m, 1 H, 
diastereomer/rotamer, other signals from the same proton overlapping with the HDO-signalX 
4.6-3.8 (m, 4 H), 2:77 (m^ 1 Ft <nastereomcr/rotaincr)i 2.62 (rn, 1 H, diastereomcEtetamcr), 
2.49 (m, 1 H, diastereomer/rotamer), 23-2.1 (m, 1 H) 

*^C-NMR (75 MHz; D2O), amidinc and carbonyl carbons (diastereomers and rotamcrs): 5 
175.9, 174.8, 1743, 1733, 173.2, 172.9, 167.1 
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Example 10 

Ph-CHa-(RX:Hf QHVCfOVAzg-Pab x HCl 
(0 Ph-CHa-fRX^HrOHVCfOVAzg-Pabg) 

Tlie sub-title compouzid was prepared according to metiiod described in Exataple 3(ii) firom 
(R>^ihezxyilactic acid (0^ g; 1^ mmoL Flash chiomatogtz^hy (Si-gel, CH2Cl2:THF (6:4)) 
yielded 0^8 g (36%). 

'H-NMR (500 MHz; CDCI3): 6 8.19 (m, 1 H), 7.72 (d, 2 H), 7.43 (d, 2 H), 7,4-7.1 (m, 10 H), 
5.19 (s, 2 H), 4.73 (ni, 1 H), 4.45^.25 (m, 2 H), 4.19 (m, 1 H), 3.86 (m, 1 H), 3.18 (m, 1 H), 
3.0.2.9 (m, 2 H), 2.42 (m, 1 H), 2.14 (m, 1 H) 

"C-NMR (125 MHz; CDCI3), amidine and carbonyl carbons: 5 174.5, 170.2, 167.9, 164 J 
(ii) Ph-CH2-fR)CHfQHVCfQVAzg-Pab x HCl 

Hie title compound was prepared according to the method described in Example l(v) from 
Ph-CH2-(R)CH(0H)-C(0)-Aze-Pab(Z) (0.22 g; 0.43 mmol; fix^m step (i) above) to yield 
101.5 mg (57%) of white powder. 

'H-NMR (600 MHz; D2O): 6 7.73 (d, 2 H, m^or rotamcr), 7.62 (d, 2 H, minor rotamer), 7.5- 
7.4 (m, 2 H), 7.4-7^ (m, 5 H), 7.10 (m, 2 H, minor rotamer), 4.71 (m, 1 H, major rotamer). 
4.5-4.4 (m, 2 H), 434 (m, 1 H, minor rotamer), 4.14 (m, 1 H), 4.03 (m, 1 H), 3.53 (m, 1 H), 
3.05-2,95 (m, 2 H, major rotamer), 2.9-2.7 (m, 2 H, minor rotamer), 2.65-2.5 (m, 1 H, minor 
rotamer). 23-23 (m, 1 H, m^or rotamer), 23-2,1 (m, 1 H) 

"C-NMR (75 MHz; D2O), amidine and carbonyl carbons (rotameis): 5 175.9, 175.0. 173.7. 
173.2, 167.1, 166.8 
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fiMlnc-Pic-QH 

Prepared according to M3odaiiszky and AJBodan^^ 
SpringCT-Verfag) using THF instead of dioxan as solvent. 

NMR (300 MHz; CIXl^): 5 5.04.8 (br d, IH), 4.0 (hr s, IH), 3.0 (br s, IH), 2.20 (d, IH), 
1.65 (m, 2H), 1.5-1.3 (s + m, 13H) 

(ii)Bft9-Pic-PabfZ) 

The sub-tide compound was prepared according to the method described in Example l(ii) 
above fiom Boc-Pic-OH (2.02g; 8.8 mmol; from step (i) above) yielding 1.59g (44%). 

FAB-MS m/z 495 (M + 1)^ 

NMR (400 MHz; CDClj): 5 7.83 (d, 2H), 7.43 (d, 2H), 7 J6-7.1 1 (m, 5H), 6.52 (bs, NH), 
5.20 (s, 2H), 4.81-4.72 (m, IH), 4.61-4.34 (m, 2H), 4.10-3.90 (m, lH)^.79-2.64 (m, IH), 
236-2.25 (m, IH), 1.7-13 (m, 14H) 

Boc-Pic-Pab(Z) (1.59 g; 3.25 mmol; from step (ii) above) was dissolved in 100 mL of EtOAc 
saturated with HCl. The reaction mixture was evzporated after half an hour to give the tide 
pnxiuct in quantitative yield. 

FAB-MS m/z 395 (M + 1)* 



*H NMR (300 MHz; D^O): 5 7.82 (d, 2H), 7.63-7.41 (m, 7H), 5.47 (s, 2H), 4.69-4.49 (AB- 
system centered at 5 4.59. 2H), 4.03 (dd, IH)^.52 (bd, IH). 3.10 (dt, IH). 2J29 (dd. IH), 
2.08-1.61 (m,5H) 
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Ov)H-Pic-PabfZ) 

The sub-dtle compound was generated by dissolving the dihydiochloride from step (Ui) 
above in 2M NaOH followed by extraction with CH2CI2 and evaporation of the organic 
solvenL 

The sub-title compound was prepared according to the method described in £xanq)le 3(ii) 
from (R>hexahydromandelic acid (0.152 g; 0.96 mmol) and H-Pic-Pab(Z) (0.417 g; 1.06 
mmol; from step (iv) above). Flash chromatogra^y (Si gel, first EtOAcitoluene (3:2), ihca. 
EtOAc) yielded 90 mg (18%). 

^H-NMR (300 MHz; CDCI3): 5 7.82 (d, 2H), 7.5-7.2 (m, 7H), 6.63 (t, X part of ABX-system, 
NH), 5.21 (s, 2H), 5.14 (d, IH), 4,46 (ABX-system, 2H), 4.26 (^jparent s, IH), 3.61 (bd,lH), 
3.52 (bd, IH), 3.06 (dt, IH), 2.30 (bd, IH), 1.92-1.0 (m, 14H), 0,95-0.8 (m, IH) 
"C-NMR (75 MHz; CDCI3) amidine and carbonyl carbons: 6 174.8, 170.3, 167.8 and 164.6. 

(vi^ Ch^X^HrOHVrrOVPic-Pab X HCl 

The title con^und was prepared according to the method described in Example l(v) from 
aKR.>CH-(OH)C(0)-Pic-Pab(Z) (from 59 mg; 0.1 1 mmol; from step (v) above) yielding 19 
mg(40%). 

FAB-MS m/z401 (M+ 1)* 

'H-NMR (300 MHz; D2O) the spectrum was complicated due to rotamers: 6 7.91-7.72 (m, 
major and minor rotamer, 2H), 7J8 (d, minor rotamer,2H), 7.53 (d, major rotamer, 2H), 5.17 
(apparent hs, major rotamer, IH), 4.66^.28 (m, 3H), 3.96 (bd, major rotamer, IH), 3.26 (bt. 
major rotamer, IH), 3.05-2.88 (m, minor rotamer, IH), 239-2.20 (m, IH), 2.0-0.75 (m, 16H) 
"C-NMR (75 MHz; MeOD) amidine and carbonyl carbons at 6 175.86, 173.20, 168.53 
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Example 12 

CO Ch-CHr(R)CHf QHK:(QX)H 

A solution of phenyllactic acid (LSI g) and iliodium on alumina (0.75 g) in MeOH (170 mL) 
was hydrogenated in H^ratmosphere at 3 atmospheres for 2 days. Hie mixture was fiheted 
through hyflo and evaporated to dryness to give the product in quantitative yield. 

*H.NMR (400 MHz; CDCI3): 6 4.23 (bdd, IH), 3.24 (apparent s, OH), 1.68 (bd, IH), 1.63- 
1.43 (m, 6H), 143-131 (m, IH), 1^1-1,0 (m, 3H), 0.95-0.75 (m, 157 mg (0.91 mmol) 2H) 

(ii) Ch-CH2-(K)CHfQHVCfOVPic-Pfib(^ 

The sub-title compound was prepared according to the method described in Example l(iv) 
from H-Pic.Pab(Z) x 2 HCl (353 mg; 0.76 mmol; see Example 1 Ifiii) above) and 
Ch-CH2-(R)CH-(OH)-COOH (157 mg; 0.91 mmol; from step (i) above). The product was 
flash chromatographed (Si gel, EtOAcrtoiuene (7:3)) yielding 92 mg (22%). 

'H-NMR (300 MHz; CDCI3): 5 7.72 (d, 2H), 7.46-7.1 (m, 7H), 6.90 (t, NH). 5.18 (s, 2H), 
5.07 (d, IH), 4.45 (bd, IH), 4.37 (d, 2H), 3.73-3.47 (m, 2H), 3.10 (bt, IH), 2.24 (bd, IH), 
2,15-2.0 (m, IH), 1,90 (bd, IH), 1.80-1.05 (m, 12H), 1.05-0.75 (m, 3H) 

C-NMR (75 MHz; CDCI3) amidine and carbonyl carbons: 6 175.88, 170.43, 168.04 and 
164.58. 

Cm) Ch-CH^^yTHrOHVr/OVPicPah y Hri 

The dde compoimd was pirepared according to the method described in Exarhple l(v) above 
from Ch-CH2-<R)CH(0H)-C(0>-Pic-Pab(Z) (62 mg; 0.1 13 mmol; from step (ii) above) 
yielding 47 mg (92%). 

FAB-MS m^ 415 (M+ 1)* 
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*H-NMR (300 MHz; D2O) the spectrum was complicated due to rotamers: 5 7.S5-7.71 (m, 
mfljnr and minor rotamer, 2H), 7 J6 (d, minor rotamer,2H), 7 JO (d, msgor rotamer, 2H), S.12 
(apparent bs, major rotamer, 1H)» 4.68^^ (m, 3H,partty hidden by HDOX 3.80 (bd, m^or 
lotamer, IH), 324 (bt, m^or rotamer, IH), 2.89 (bt, minor rotamer, IH), 2.25 (m, IH), L92- 
0.82 (m, 17H), 0.60-0,40 (m, major rotamer, IH) 

*^C-NMR (75 MHz; DjO) amidine and carbonyl carbons(rotamcrs): 6 177.10, 173.88, 
173.07, 167^4 

FxaTnple.13 

COHiAzsiQMfijOiCl 

MeOH (200 ml) was cooled to -40**C under an argon atmosphere. Thionyl chloride (47.1 g; 
0.396 mol) was added dropwise and the reaction mixture was stirred at -10**C for 35 
minutes. H-Aze-OH (10.0 g; 0.099 mol) was added and the mixture was stirred at room 
temperamre overnight. The reaction mixture was subsequently evaporated to yield 16.1 g 
(100%) of the title compound. 

*H NMR (400 MHz; CDCI3): 5 5.12-5.24 (m, 1 H), 4.08-4.29 (m, 2 H), 3.84 (s, 3 H), 2.65- 
2.87 (m, 2 H). 

(in p>.^^rwrnMpvrrovAre.OMe 

The subtitle compoimd was prepared according to the procedure described in Example l(ii) 
from R(-)-a-mcthoxyphehyl acetic acid (0.60 g; 3,6 mmol) and H-Aze-OMe x HCl (0.55 g, 
3.6 mmoU from step G) above) yielding 0.32 g (34%). 

^H NMR (400 MHz; CDCI3): 5 7.29-7.48 (m, 5 H), 4.71-5.08 (m, 2 H), 3.92^ J 1 (m, 2 H). 
3.69-3.83 (m, 3 H). 3.19-3.46 (m, 3 H), 2.13-2.65 (m, 2 H). 
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(iii) Ph-fRCTQMgVCf QVAzg-QH 

T a solution of Ph-(R)CH(OMeK;(0)-Aze-OMc (0 Jt2 g; 1 2 mmol; firom step (u) above) 
in THF (10 ml) a solution of lidiium hydroxide monohydrate (0.071 g; L7 nunol) in H2O 
(6 ml) was added. The reaction mixture was stirred for 3 h and was subsequently 
evirated. The residue was dissolved in H2O and was extracted with toluene. ThepHof 
the H2O layer was adjusted to 3 with aqueous HCl followed by an extraction widi edbyi 
acetate (4 times). The combined organic layer was evaporated to yield 0^8 g (92%) of the 
title compound. 

*H NMR (300 MHz; CDCI3): 6 7.30-7.50 (m, 5 H), 4.95-5.10 (m, 1 H), 4.80 (s, 1 H), 4.10- 
4.35 (m, 2 H), 3.40 (s, 3 H), 2.40-2.80 (m, 2 H). 

(iv) Ph-fRKHfQMgVCf QVAzc-PabfZl 

The sub-title compound was prepared according to the pnxedure described in Example l(ii) 
from H-Pab(Z) x HCl (036 g; 1 .0 mmol) and Ph-CH(0Me)-C(0)-A2e-OH (0.25 g; 1 .0 
mmol; from step (iii) above) to yield 0.39 g (76%) as a white powder. 

*H-NMR (400 MHz; CDCI3): 5 8.29 (m, 1 H), 7.77 (d, 2 H), 7.45 (d, 2 H), 7.4-7.2 (m, 10 H), 
5 J22 (s, 2 H), 4.93 (m, 1 H), 4,69 (s, 1 H), 4.44 (m, 2 H), 4.15 (m, 2 H), 3 J5 (s, 3 H), ^69 
(m. 1 H). 2.42 (m, 1 H) 

M Ph-mv::HroMeVcrov A^Pah x Hn 

The title compound was prepared according to method described in Example l(v) from Ph- 
(R)CH(0Mc)-C(0)-A2)e-Pab(Z) (0.15 g; 0.29 mmol; from step Ov) above) yielding 50.4 mg 
(41%) as a white powder. 

^H-NMR (400 MHz; CD3OD; the a-hydrogen of Aze and the bcnzylic hydrogen from the 
mandelate were obscured by the CDjOH-signal): 5 7.8-7.6 (m, 2 H), 7.6-7.4 (m, 2 H), 7.4-7.1 
(m, 5 H), 4.6-4.4 (m, 2 H), 43^.0 (m, 2 H), 3.29 (s, 3 . , 2.7-2.5 (m, 1 H), 2.4-2,1 (m, 1 H) 
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ffl Phn-QMeWR^S-^CHrOHVCrOVA^Pabm 

The sub-title compound was prepared according to the method described in Escamplc 3(ix) 
from (R^3*methoxymandeIic acid (270 mg; L5 mmol) yielding 340 mg (43%); 
diastereomeric ratio 1 : 1 . 

FAB-MS m/z 531 (M + if 

'H-NMR (400 MHz; CDCI3): 5 8.14 (m, IH, diastereomer), 7.87 (m, IH, diastereomer), 7.8- 
7.0 (m, lOH), 6,9-6.7 (m, 3H), 5.16 (s, 2H), 4.96 (s, IH, diastereomer), 4,88 (s, IH, 
diastereomer), 4.85^.7 (m, IH), 4.4-4.2 (m, 2H), 4.05-3,9 (m, IH), 3.71 (s, 3H, 
diastereomer), 3.71 (m, IH, diastereomer), 3.66 (s, 3H, diastereomer), 3.58 (m, IH, 
diastereomer), 2.5-2.35 (m, IH), 232 (m, IH, diastereomer), 2.20 (m, IH, diastereomer). 
"C-NMR (100 MHz; CDCI3) amidine and carbonyl caiixjns (diastereomers): S 173,9, 173,0, 
170.5, 170.4, 168.3, 168.2, 164.5. 

Oi) Ph(3-QMeWR.S^rOHVrrOVA7E-Pah Y Hn 

The tide compound was prepared according to the method described in Example l(v) from 
Pfa(3-0Me)-(R^)CH(0H)-C(0>Aze-Pab(Z) (230 mg; 0.43 mmol; from step (1*) above) 
yielding 126 mg (67%) of product Diastereomeric ratio 1:1. 

FAB-MS m/z 397 (M + 1)* 

*H-NMR (400 MHz; D2O; complicated due to (diastereomers/rotamcrs) and some 
onpurities): 5 7.6-7.1 (xn, 5H), 6.9-6.6 (m, 3H), 52-4.7 (m, 1-2H), 4.4-3.7 (m, 4-5H), 3.63 (s, 
3H, diastcreomcr/rotamer), 3.55 (m, 3H, diastereomer/rotamer). 2.5-2.3 (m, IH) 2.2-2.0 (m, 
IH). 

^C-NMR (75 MHz; D2O) amidine and carbonyl carbons (diastereomers/rotamcrs): 5 175.8, 
175.4,174,8, 174.6, 168.5. 
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Example 15 

Phn-MeWR S ^rWOHVCrOVAze-Pab x HOAc 

(i) SV^-Vfethvitnandelic acid 

A mixture of 3-methyibenzaidehyde (12.0 g; 0.1 mol) and benzyitriethylammonium 
chloride (1^ g; 0.005 mol) in CHCI3 (16 ml) was stxried at 56^C. A solution of NaOH 
(25 g) in H2O (25 ml) was added diopwise to the mixture. When the addition was 
completed the reaction mixture was stirred for 1 h. The reaction mixture was diluted with 
H2O (to give 400 ml) and extracted with diethyl ether (3 x 50 mi). The pH of the mixture 
was adjusted to 1 with H2SO4 (cone.) followed by an extraction with diethyl ether (6 x 50 
ml). The combined organic layer was dried (MgS04) and evs^rated. The crude product 
(1 1.6 g) was recrystallized from toluene to give 8.47 g (51%) of the title compound. 

LC-MS m/z 165 (M - 1)*, 33 1 (2M - 1)' 

NMR (600 MHz; CD3OD): 5 7.10-7.28 (m,4 H), 5.08 (s, 1 H), 2.32 (s,3 H). 

(ii) Phn-MeWR.S->CHrOHVCrOVA7e-Pah(7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
from (R,S>3-methylinandelic acid (0.22 g; 13 mmol; from step(i) above) yielding 0.37 g 
(54%). 

LC-MS m/z 515 (M+ 1)* 

NMR (400 MHz; CDCI3): 5 8.1 1-8.21 (t. NH), 6.97-7.89 (m, 13 H), 5.18-5.24 (m, 2 H), 
4.83-5.00 (m, 2 H), 437-4.58 (m, 2 H). 3.50-4.1 1 (m, 2 H), 239-2.71 (m 2 H), 2^7-238 
(m.3H), 

(n\^ Phr-^-MeVrR.S^CWOm-CrOVAze.Pab x HOAc 

A mixture of Ph(3.Me)-(R^)CH(OH)-C(0)-Azc-Pab(Z) (0.105 g; 0.20 mmol; from step 
00 above), acetic acid (0.012 g, 0.20 mmo!) and Pd/C (5%, 0.14 g) in ethanoi (12 ml) was 
hydrogenated at atmospheric pressure for 6 h. The reaction mixture was filtrated and the 
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fihrate was evaporated. The crude product (97 mg) was dissolved in HjO and ftceze-dricd 
resulting in a sticky product The product was dissolved in HOAc and was ficeze-dried 
again without any improvement The product was dissolved in HjO, filtered through a 
HPLC-filterandwasfreezcKiried. The yield was 67 mg (76%) of the tide compound. 

LC-MSni/z381 (M+ 1)* 

'H NMR (400 MHz; DjO): 5 6.89-7.72 (m, 8 H), 4.79-5.23 (m. 2 H), 3.76^.51 (m. 4 H), 
2..^8-2.82 (m, 2 H), 2.15-2.27 (m, 3 H) 

NMR (75,5 MHz; D2O; complicated due to diastereomcrs/rotameis) amidine and 
carbonyl carbons: 5 181.21, 175.43, 174.38, 173.94, 173.23, 173.06, 172.16, 167.00 

Example 1^ 

Phf3-0FtUK S^CHrOHVrfOVArg.Pah V HOA. 
(i) fR-SV3-F.thoxvmanrfgHr ^rAA 

(R,S).3-hydroxymandelic acid (0.712 g; 4.236 mmol) was dissolved in acetonitiile (15 ml). 
K2CO3 (2,34 g, 16.94 mmol) was added and ethyl iodide (1.03 ml, 12.71 mmol) was added 
dropwise. The reaction mixture was refluxed for 2 h and was subsequently evirated. 

The residue was dissolved in H2O (25 ml) and acetone (6 ml) and die mixture was stirn^ 
room temperature for 3 h. The reaction mixture was evirated and the resulting HjO 
layer was extracted with ethyl acetate. The pH of the HjO layer was adjusted to 2 with 
aqueous KHSO4 and more HjO was added to dissolve fomied salts. The HjO-solution was 
extracted with ethyl acetate (3 times). The combined organic layer was washed with HjO, 
dried (Na2S04) and evaporated. The residue was subjected to preparative RPLC (25% 
acetonitrile:75% 0.1 M HOAc) and the fractions containing product was evirated. The 
resulting HjO layer was extracted with ethyl acetate (3 times) and the combined organic 
layer was washed witii HjO, dried (NaiSO^) and eva^rated. The yield was 1 82 mg (22%) 
of the sub-titie compound. 



LC-MS M/Z 195 (M - 1)*, 391 (2M - 1)", 587 (3M - 1)* 
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H NMR (400 MHz; CD3OD): 5 6.80-7^7 (m, 4 H), 5.08 (s, 1 H), 3.99-4.13 (m, 2 H) 1 J4- 
.40(t.3H). 

(ii) Phn-OFtWR S^HfOHvrrn vAy^Pahm 

The sub-title conqwund was prepared according to the nsethod described in Example 3(ii) 
from (R^)-3-ethoxymaiidelic acid (0. 1 78 g; 0.907 mmol; from step CO above) yielding 259 
mg(52%). 

LC.MSm/z545(M+ir 

'H NMR (400 MHz; CDCI3): 5 6.77-7.77 (m, 13 H), 5.16-5.21 (d, 2 H), 4.78-4.99 (m, 2 
H), 4.27-4.51 (m, 2 H), 3.53^.07 (m, 4 H). 2.21-2,60 (m, 2 H), 1.29-1.41 (m, 3 H). 

(iii) Phr3-OEtWR.s>CHroHvrrovA7^.Pah v woAr 

The title compound was prepared according to the method described in Example 1 5(iii) 
above from Ph(3.QEtHR,S)CH(0HK:(0)-Aze-Pab(Z) (0.1 82 g; 0.33 mmol; from step (ii) 
above) yielding 157 mg (100%). 

LC-MSm/z411 (M+ 1)* 

*H NMR (400 MHz; CDjOD): 5 7.71-7.79 (m, 2 H). 7.49-7.60 (m, 2 H), 7.19-730 (m, 1 
H), 6.94-7.02 (m, 2 H), 6.81-6.90 (m, 1 H), 5.09-5.18 (m, 1 H), 4.74-4.81 (m, IH), 4.39- 
4.62 (m, 2 H), 3.93^.35 (m, 4 H), 2.10-2.61 (m, 2 H), 132-1.40 (m, 3 H). 
" C NMR (100.6 MHz; DjO; complicated due to diasteieomers/rotamers) amidine and 
carbonyl carbons: 6 180.68, 174.30, 173.50, 173.07, 172.44, 172.26. 

ExaTnpl<!> 17 

Phf3-OPrf n^wR,sx:HroHvrrovAT^.P«h v hoa. 

0) ni-SV^-Allvloyvmandelic acid 

(R,S)-3-Hydroxyniandclic acid (0.504 g; 3.0 mmol) was dissolved in dry acetone (25 ml) 
in nitrogen atmosphere. Allyl bromide (0.907 g; 73 mmol) and dry K2CO3 (1.037 g; 73 
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mmol) was added and the reacdon mixture was stiired in nitrogen atmospher for 16 h. The 
reaction mixture was subsequently evirated. The residue was dissolved in HjO (25 ml) 
and acetone (6 ml) and the mixture was sdrred for 2 h (the reaction was followed by 
HPLC). The mixture was evaporated and the water layer was extracted with ethyl acet^ 
The pH of the water layer was adjusted to 2 with aqueous KHSO4 and extracted with ethyl 
acetate (3 times). The combined organic layer was washed with HjO, dried (Na2S04) and 
evaporated to give the sub-title product in a yield of 0. 1 75 g (28%). 

NMR (500 MHz; CDCI3): 5 6.87-730 (m, 4 H), 5.97-6. 10 (m, I H), 5.26-5.44 (m, 2 H). 
5.20 (s, 1 H), 4,51-4.55 (d, 2 H). 

(ii) Phr3-OCH^CH=CH^WR S^CHrORV^r^^ ■ATe.Pahr7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
from (R,S).3-aliyIoxymandelic acid (0.167 g; 0.8 mmol; from step (i) above) yielding 260 
mg (58%). 

NMR (500 MHz; CDCI3): 5 8.09-8.17 (t, NH), 6.79-7.87 (m, 13 H), 5,94-6.09 (m, 1 H), 
5.20-5.44 (m, 4 H), 4.86-5.02 (m, 2 H), 4.32-4.62 (m, 4 H), 3,54-4.15 (m, 2 fl), 2.30-2.74 
(m,2H). 

Oii) Phf3-OPTfn)WK S)rHroHvcrovA^^.P.h v ^^^^ 

The title compound was prepared according to the method described in Example 1 5(iii) 
from Ph(3-OCH2CH=CH2).{R,S)CH(OH).C(0).Azc-Pab(Z) (0.06 g; 0.1 mmol; from step 
(ii) above) yielding 47mg (97%), 

LC-MS m/z 425 (M +1)*, 423 (M - 1)' 

*H NMR (500 MHz; DjO): 6 6.70-7.71 (m, 8 H), 4.70-5.25 (m, 2 H), 3.78-4.53 (m, 6 H), 
2.05-2,80 (m, 2 H). 1.56-1.75 (m, 2 H), 0.82-0.95 (m, 3 H). 
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(i) n^SVl-isopropoyvmandelic acid 

The sub-thle compound was prepared according to the method described in £xanq)le 16(i) 
above from (R,S>3-hydroxyniandeiic acid (0.70 g; 4.16 minol), CS2CO3 (5.87 g; 16.65 
mmol) and isopropyi iodide (1 J25 ad; 12.49 mmol) yielding 62 mg (7%). 

LC-MSm/z2Q9(M-l)' 

*H NMR (400 MHz; CD3OD): 5 6.81-7.25 (m, 4 H), 5.08 (s, 1 H), 4,53-4.64 (m, 1 H), 
1.28-1.32 (d, 6 H). 

(U) Phr3-OPTfLvn^WR-S-iCHrOHVCrOVA7i.-Pahr7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above firom (R,S>3-isopropoxymandelic acid (0.063 g; 0.3 mmol; from step (i) above) 
yielding 60 mg (34%). 

LC-MSm/z559(M+l)* 

'H NMR (400 MHz; CDCI3): 5 6.75-7.79 (m, 13 H), 5.18-5.24 (m, 2 H), 4.81-4.99 (m, 2 
H). 4,31-4.58 (m, 3 H), 3.97^.15 (m, 1 H), 3.55-3.77 (m, 1 H), 2.24-2.64 (m, 2 H). 1.23- 
lJ3(m,6H). 

riii^ Phn-oprf iL.o^wR.svzHroHvcrovA7^.p;,h t HOAr 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph(3-OPr(iyo)XR,S)CH(OH>C(0>-Aze-Pab(Z) (0.05 g; 0.090 mmol; from 
step Qi) above) yielding 41 mg (94%). 

LC-MSm/z425(M+l)* 
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NMR (400 MHz; CD3OD): 6 6,81-7.80 (m, 8 H). 5.08-5.18 (m, 1 H), 4.74-4.80 (m, 1 
H), 4.53-4.64 (m, 2 H), 4.41-4J1 (m, 1 H), 3.93-435 (m, 2 H), (m, 2 H). 1^ 

1.32 (m, 6 H). 

"C NMR (100.6 MHz; E>20; con^licated due to diastereomers/rotamers) amidine and 
carbbnyi carbons: 5 181.10, 173,60, 173.15, 172.48, 16639. 

CO Phf2-OMgKR-S)CHfQHVCfOVA2e-Pab(;a 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R»S)-2-methoxymandeiic acid (0.18 g; 1.0 mmol) yielding 80 mg (17%). 

*H NMR (500 MHz; CDCI3): 5 8.16-8.22, (t, NH), 6.81-7.85 (m, 13 H), 5.16-5.20 (m, 2 
H), 4.79-4.91 (m, 1 H), 435-4.49 (m^ H), 3.84-4.02 (m, 2 H), 3,63-3.80 (m, 3 H), 3.32- 
3.56 (m, 1 H), 2.21-2.57 (m, 2 H). 

(U) Phn^MeVrR_ S->CWQHVCrOVA^-Pahx HOAr 

The title compound was pr ep ar ed according to the method described in Example 15(iii) 
above from Ph(2-0Me)-(R,S)CH(0H)-C(0)-Aze-Pab(Z) (0.08 g; 0.15 mmol; from step (i) 
above) yielding 45 mg (71%). 

FAB-MS m/z 397 (M + 1)* 

'H NMR (500 MH^ DjO): 6 6.83-7.70 (m, 8 H), 4.7M.97 (m, 1 H), 434^ Jl (m, 2 H), 
3.87-4.22 (m, 3 H), 3.67-3.75 (m, 3 H), 2.00-2,74 (m, 2 H). 

"C NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 6 179,96, 176.28, 174.97. 174.50, 173.44, 17339, 173.29, 173.10, 
167.12. 
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Pvawiple 20 

P>in g-diOMe WR !c;^rHr^P^u^rovATe-Pab x hqac 

Q) Phn^-diOMe WT? SV-HrOHVCrOVAze-Pabm 

The sub-title compound was prepaied according to the methbd described in £xanq)le 3{ii) 
above fiom (R,S>3^-dtmethoxyixiandeiic acid (0^1 g; 1.0 mmol; prepared according to 
die method described in Synthesis (1974) 724) yielding 03 1 g (62%). 

NMR (500 MHz; CPCI3): 5 8.1 1-8.16 (t NH). IM-IM (m, 9 H), 6.41-6.49 (m, 3 H), 
5.21-5.24 (d, 2 H), 4.84-5.03 (m, 2 H), 4.29^.66 (m, 2 H), 3.67-4,17 (m, 8 H), 232-2.72 
(nu2H). 

(ii) Phn s.diOMevm.s^rwo m-rrovA7g.Pah y hoac 

The title compoimd was prepared according to the method described in Example 15(iii) 
above from Ph(3^-diOMe)-(R,S)CH(OH)-C(0>Aze-Pab(Z) (0.15 g; 0.27 mmol; from step 
(i) above) yielding 120 mg (100%). 

'H NMR (500 MHz; D2O): 5 7.34-7.75 (m, 4 H), 6.44^.66 (m, 3 H), 4.67-5.12 (m, 1 H). 
3.97^.55 (m, 5 H), 3.79 (s, 3 H), 3.71-3.74 (m, 3 H). 2.14-2.85 (m. 2 H). 

NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyi carbons: 181.17, 174.85, 173.92, 173.53, 173.09, 172.98, 182.90, 166.77. 

Phr-i-nMe,4-nm^,s^cw nHvrYOVA7^.Pab x hqac 

fi^ Phn-OMe,4 .nHWR S-^CHrOHVCrOVAze-PaWZ) 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S>4-hydroxy-3-methoxymflndelic acid (0.20 g; 1.0) yielding 89 mg (16%). 

LC-MS m/z 547 (M + 1)*, 545 (M - 1)* 
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'H NMR (400 MHz; CDCI3): 5 8.07-8.15 (m, NH), 6.64-7.86 (m, 12 H), 5.20-5^ (m, 2 
H), 3 J7-5.00 (m, 9 H), 23 1-2.74 (m, 2 H). 

(ii) Phn-QMe.4-OHVm.S>CHfOHVCfQVA^-Pah v HH^^ 

The title con^und was prepared according to the method described in Example 15(iii) 
above from Ph(3-OMe,4.0HHR,S)CH(OH)-C(0)-Aze.Pab(Z) (0.085 g; 0. 16 mmol; from 
step (i) above yielding 57 mg (78%). 

FAB-MS m/z 413 (M +lf 

*H NMR (500 MHz; DjO; complicated due to diasteremoers/rotamers): 5 6.66-7.83 (m, 8 
H), 4.80-5.25 (m, 2 H), 3.88-4.59 (m, 4 H), 3.68-3.88 (m, 3 H), 2.10-2.85 (m, 2 H). 
"C NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) aznidine and 
carbonyl carbons: 5 182.01, 175.56, 174.43, 174.04, 17320, 173.05, 166.90, 166.85. 

Example n 

Phr2-F.5-CF^vrR.s-iCHroHvcrovA7^-Pnh v ROAr 

0) Phr2-F.5-CF^WR,S>CHmHV CfOVA7^.Pahr7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S>2-fluon>-5-trifluoromethyhnandelic acid (0.3 g; 1.2 mmol; prepared 
according to the method described in Org. Synth. Coll. 1, 336) yielding 0.32 g (51%). 

FAB-MS m/z 587 (M +1 )* 

"H NMR (400 MHz; CDCI3): 6 7,15-7.87 (m, 12 H), 5,19-530- (m, 2 H), 4.87-5.00 (m. 1 
H), 4.36-4.60 (m, 3 H), 4.05-4.20 (m, 1 H), 3.60-3.73 (m, 1 H), 232-2.72 (m, 2 H). 

Cu) Phr2-F 5.rF^WR <=;>rHro m-crovA7^-Pah v HOAr 

The title compoimd was prepared according to the method described in Example 15(iii) 
above from Ph(2-F^-CF3)-(R,S)CH(OH)-C(0>-Aze-Pab(Z) (0.15 g; 0.26 mmol; fiom step 
(i) above yielding 1 10 mg (90%). 
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*H NMR (500 MHz; DjO): 5 7^8-7.83 (m, 7 H). 5.43-5.65 (m, 1 H), 4.82-5.18 (m, 1 H), 
3.97-4J6 (m. 4 H), 2.14-2.85 (m, 2 H). 

NNfR (75.5 MHz; D2O; complicated due to diastercomers/rotamers) amidi'ne and 
5 carbonyl carbons: 6 173.61, 173J3, 173.06, 172.83, 172.68, 172.62, 166.86, 164.27, 
161.15,160.92. 

5;>rrFtvoHvcro vA7g-Pab x hqac 

to 

(i) Ph-/R,S^CrFtVOHVCfOVA2e-Pabf2-^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above fix>m (R,S)-2-hydroxy-2-phenyl butanoic acid (0.18 g; 1.0 mmol), yielding 79 mg 
(15%). 

15 

LC-MS m/z 529 (M + if, 527 (M - 1)' 

'H NMR (400 MHz, CDClj): 6 7.27-7.86 (m, 14 H), 5.22 (s, 2 H). 4.82-4.93 (m, 1 H), 

4.39- 4.57 (m, 2 H), 3.84-3.98 (m, 2 H), 2.02-2.64 (m, 4 H), 0.86-0.93 (m, 3 H). 

20 (ii) Ph^ s^cnEtvom-crovA^-Pab x HOAc 

The title compoimd was prepared according to the method described in Example 1 5(iii) 
above from Ph-(R,S)C(EtXOH)-C(0)-Aze-Pab(23 (0,08 g; 01.5 mmol; from step (i) above 
yielding 62 mg (90%) of the title compound. 

25 FAB-MS m/z 395 (M + if 

'H NMR (400 MHz; DjO): 6 7.27-7.84 (m, 9 H), 4.83-535 (m, 1 H). 3.89^.60 (m, 4 H), 

2.40- 2.61 (m, 1 H), 1.95-230 (m, 3 H), 0.78-0.95 (m, 3 H). 

"C NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 182.09, 175.79, 175.48, 173.53, 73.23, 167.05. 
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Example 

(i) Ph-fR,SX:fMgyQHK:fOVAzg-Pahf?;) 

Tlie sub-title compound was prepared according to the method described in Example 300 
above from (SH+>2-hydroxy-2-phenyl propionic acid (0.20 g; 1^ mmol) 3delding 0.17 g 
(31%). 

'H NMR (500 MHz; CDCI3): 5 8.04-8.14 (t, NH), 7. 17-7.80 (m, 14 H), 5.20 (s, 2 H), 4.76- 
4,86 (m, 1 H), 4.31-4.50 (m, 2 H), 3.76-3.94 (m, 2 H), 2.19-2.44 (m, 2 H), 1.70 (s, 3 H). 

Oi) Ph-^.S-tCrMeVOHVCrOV Aa=-Pahx HOAr 

The title compound was prepared according to the method described in Example 1 5(iii) 
above from Ph-(R,S)C(Me)(OH)-C(0)-Aze-Pab(Z) (0.08 g; 0.16 mmol; from step (i) 
above) yielding 48 mg (78%), diasteromcric ratio: 85:15. 

'H NMR (500 MHz; D^O): 5 7.30-7.79 (m, 9 H). 3.99-4.82 (m, 5 H), 2.09-2,74 (m, 2 H), 
1.70-1.77 (m, 3 H). 

NMR (75.5 MHz; D2O; complicated due to rotamers) amidine and carbonyl carbons: 5 
176.90, 176.34, 173.89, 173,48, 167.00. 

Example 7S 

Ph-rR^TWO HVCfOVAT^-Pac v HOAr 

g) Boc-AzcH:?Su 

A mixture of Boc-Aze-OH (5 g, 25 mmol) and HOSu (2.88 g, 25 mmol) in 25 ml of THF 
was cooled on an ice bath. EDC (43 ml, 25 mmol) was added and the solution was stirred 
overnight It was evaporated, dissolved in ethyl arrtate, washed with KHSO4 (aq, 0.3 M), 
NaiCOj (aq, 10%), dried (MgS04) and evaporated. Crystallization from ethyl 
acetate.-petroleum ether afforded 3.78 g (5 1%) of sub-title con^und. 
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'H NMR (300 MHz; CDCI3) 5 4.89 (m. IH). 4.07 (m, IH), 3.95 (m, IH), 2,85 (s. 4H), 2.67 
(m, IH), 2.45 (m, IH), 1.42 (s, 9H) 

(ii) Boc-Aze-PacfZ) 

A mixture of H-Pac(Z) x 2 HCl (0Ji27 g. 0.63 mmol). Boc-Aze-OSu (0.194 g, 0.65 mmol) 
and triethylamine (0.2 ml, 1 .4 mmol) in 10 ml of THF was stirred at room temperature for 
18 h. After evaporadon die residue was dissolved in ethyl acetke, filtered through a plug 
of Celite and chromatographed on a silica gel column with ethyl acetatezTHF (2:1). The 
eluent was ev^wrated, dissolved in ethyl acetate, washed with water, dried (MgS04) and 
evaporated to give 0.250 g (8 1%) of si^dtie compound. 

*H NMR (300 MHz; CDCI3) 5 7.4-7.2 (m, 5H), 5.05 (s, 2H), 4.55 (bt, IH). 3.85 (bq, IH), 
3.72 (bq, IH), 3.2-3.0 (m, 2H). 2,4-2.2 (m, 2H), 2.10 (m, IH), 1.9-1.7 (m, 4H), 1.5-1.3 (m, 
1 IH, thereof s at 1.37, 9H) 1.0-0.8 (m, 2H) 

(iii) H-Aze-Pac(Z) 

The subdtle compound was prepared according to the method described in Exan^le 3(i) 
from Boc-A2e-Pac(Z) (from stq> (ii) above) followed by an alkaline extractive work up. 

riv^ Ph-m-trwoTRnMSvcrovAa^Pac^z^ 

The sub-tide compoimd was prepared analogously to the method described in Example 
ICn) above from Ph-(R)CH(OTBDMS)-C(0)OH (0.236 g, 0.89 mmol, prepared according 
to Hamada et al. Jj\m. Chcm. Soc., (1989) 111, 669) and H-A2e-Pac(Z) (0.25 g; 0.53 
mmol; from step (iii) above; previously activated by stirring in CH2Cl2:trifluoroacetic acid 
(1:1; 10 ml) for 30 minutes) yielding 160 mg (48%). 

"H NMR (500 MHz; CDClj): 5 7.20-7.44 (m, 10 H), 522 (s, 1 H), 5.06-5.16 (m, 2 H). 
4.80^.90 (m, 1 H), 3.92^.43 (m, 2 H), 2.88-3.12 (m, 2 H), 2.35-2.60 (m, 2 H), 1.25-2.10 
(m, 10 H), 0.84-0.94 (m, 9 H), 0.00-0.15 (m, 6 H) 
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(V) Ph-m->rHrom-rrnvAzi>.Pac x hoac 

The title compound was prepared according to the method described in £xaii^)le 15(iii) 
above from Ph-{R)CH(0TBDMS)-C(0)-A2e-Pac(Z) (0,16 g; 0^ mmol; from step (iv) 
above), with purification by RPLC yielding 15 mg (14%). 

FAB-MS m/z 373 (M + 1)* 

Ryample 1^ 

Ph.m>CWOHVCrOVAze-Pig x HO Ac 

(i) fi£2£:Aze=£is(Z} 

The subtitle compound was prepared analogously to the method described in Exan^jle l(ii) 
from Boc-Aze-OH (1.03 g; 5.12 mmol; see Example l(i) above) and H-Pig(Z) x 2 HCl (1,86 
g, 5.12 nmxol; prepared according to the method described in International Patent >^plication 
WO 94/29336) yielding 1.24 g (51%). 

*H NMR (400MHz; CDCI3): 6 7.27-7.43 (m, 5 H), 5,12 (s^ H), 4.60^.67 (t, 1 H), 4.16^.26 
(d, 2 H), 3.86-3.95 (m, 1 H)» 3.74-3,82 (m, 1 H), 3.1 1-3.30 (m, 2 H), 2.78-2.89 (m. 2 H), 
2.33-2.52 (bs, 2 H), 1.71-1.83 (m, 3 H). 1.44 (s, 9 H), 1.15-1.29 (m, 2 H). 

(ii) H-Aze-Pigmx2HCl 

Boc-Aze-Pig(Z) {12 g; 2.53 mmol; from step (i) above) in ethyl acetate saturated with HCl 
(75 ml) was stirred at room temperature for 1 h. The reaction mixture was evaporated, 
diluted with water and extracted with toluene. The water layer was freeze-dried to give 
1 .085 g (96%) of the title compound. 

'H NMR (500 MHz; CD3OD): 6 732-7.46 (m, 5 H), 5.28 (s, 2 H), 4.99-5.05 (t, I H), 4.08- 
4.16 (m, 1 H). 3.91-3.99 (m, 3 H), 3.13-3.25 (m, 4 H), .79-2.88 (m. 1 H), 2.47-2^7 (m, 1 
H), 1.82-1.96 (m, 3 H), 1.26-1.40 (m, 2 H). 
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Cm) Ph-fR)CHfOTBnMSVrrOVA2g-Piyf7^ 

The sub-title conqxjimd was prepared analogously to the method described in Exanqjie 
25(iv) above from Ph-(R)CH(OTBDMS)-C(0)OH (0.401 g; 1^ mmol) and H-Aze-Pig(Z) 
X 2 HCl (0.672 g; 1 .5 mmol; from step (ill) above) yielding 350 mg (46%). 

LC-MS m/z 508 (M + 1 )*. 530 (M + Na)* 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph-{R)CH(OHX:(0)-A2e.Pig{Z) (0.1 g; 0.197mmol; from step (iv) above) 
yielding 81 mg (95%) of the title compound. 

LC-MS m/z 374 (M + 1 )* 

NMR (400 MHz; CD3OD): 5 7.25-7.50 (m, 5 H), 5.15 (s, 1 H), 4.65^.75 (m, 1 H), 
4.25-4.35 (m, 1 H), 3.80-4.00 (m, 3 H), 2.95-3.50 (m, 4 H), 2.05-2.50 (m, 2 H), 1.75-1.90 
(m, 3 H), 1.15-1.30 (m, 2 H). 

Example 77 

Ph-rR>CHroHvr<-nvPro-rR swig ^ woAr 

The subtitle compound was prepared according to the method described m Exaxnple 3(0 
from Boc-(R,S)Hig(Z) (prepared according to the method described in International Patent 
AppUcation WO 94/29336) 

(ii) Ph-m.K:HroTBDMSvrfnvPrrv.nttn 

The sub-title compound was prepared according to the method described in Example l(ii) 
from L-proline bcnzylester x HCl (2.0 g. 8.26 mmol) and Ph-(R)CH(OTBDMS>-C(0)OH 
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(2.0 g. 7.5 1 mmol, prepared according to the method described by Hamada etalml. Am. 
Chem. Soc. (1989) 111, 669) yielding 2.0 g (59%). 

NMR (500 MHz; CDCI3): 5 7.22-7.55 (m, 10 H). 5.45 (s, 1 H), 5.15 (s, 2 H), 4.45-4.55 
(m, 1 H), 3.70-3.82 (m, 1 H), 3.05-3.15 (m, 1 H), 1.65-2.15 (m, 4 H), 0.85-1.05 (m, 9 H), 
0.00-0.22 (m, 6 H). 

fiii-> Ph-m^WQTRnMSVrrOVPm-OH 

A mixture of Ph-(R)CH(OTBDMS>C(OVPro-OBn (1.9 g, 4.19 mmol, from step (ii) 
above) and Pd/C (10%. 0.21 g) in ethanol (80 ml) was hydrogenated at atmospheric 
pressure for 3 h. The reaction mixture was filtered through cclite and the filtrate was 
evaporated. The yield was 1 .36 g (91%) of the title compound, 

LC-MSm/z362(M- 1)* 

NMR (500 MHz; CD3OD): 6 7.20-7.50 (m, 5 H), 5,45 (s, 1 H), 4.30-4.40 (m, 1 H). 
3.30-3.70 (m, 2 H), 1.75-2.30 (m, 4 H), 0.85-1.00 (m, 9 H), 0.00-0.20 (m, 6 H). 

(iv) Ph-m^CHroTBDMSvrro vPm-n? 

The sub-tide compound was prepared analogously to the method described in Example 
25(iv) above fiom Ph-(R)CH(OTBDMS)-C(0)-Pro.OH (0.36 g; 1 mmol; fiom step (iii) 
above) and H-{R,S)Hig(Z) x 2 HCl (0.36 g; 1 mmol; from step © above yielding 0,63 g of 
crude product which was used without fimhcr purification in the proceeding step. 

LC-MSm/2 636(M+ 1)* 

"C NMR (IOO4 MHz;,CpCl3) amidine and carbpnyl carbons: 5 171.57, 171,20, 163.79, 
159.22. 

(V) Ph^^CHrOHVCrQVPrtvms-^Htfm 

A mixttirc of Ph-{R)CH(OTBDMS)-C(0>PnKR,S)Hig(Z) (0.63 g; 1 mmol; from step fiv) 
above) and TFA (10 ml, 20% in CHjCy was stirred at room temperature for 3h. The pH of 
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the reaction mixture was adjusted to 9 with aqueous KjCOj and the reaction mixture was 
subsequently extracted with CH2CI2. The combined organic layer was dried 0^^804) and 
evirated. The crude product was purified by flash chromatography on a silica gel 
column (40 g) eluted with CHjCl^ (100 ml), CHjCljiEtOH 95:5 (100 ml) and 
CHzCiz-^tOH (9:1; 300 ml). The yield was 138 mg (26%) of the sub-title compound. 

LC-MSm/2 522(M+l)* 

"C NMR (100.5 MHz; CDCI5) amidinc and carbonyl carbons: 5 172^1, 171^0, 163.64, 
159.11. 

Ph-rR^rHrOHVr(OVPm-m.S->Hig X HQAc 
The title compound was prepared according to the metiiod described in Example 15(iii) 
above fix)m Ph-(R)CH(OH)-C(0)-PnKR,S)Hig(Z) (0.071 g; 0.14 nunol; fix)m step (v) 
above yielding 49 mg (80%), 

LC-MSm/z388(M+ir 

*H NMR (400 MHz; DjO; complicated due to diastereomcrs/rotamers): 5 7.32-7.56 (m, 5 
H), 5.37.5.52 (m, I H), 4.32^.64 (m, 1 H), 3.57-3.75 (m, 2 H), 3.24-3.56 (m, 4 H), 2.89- 
3.15 (m, 2 H), 1.25-2.80 (m, 9 H). 

^^C NMR (75.5 MHz; D2O; complicated due to diastereomers/iotamers) amidine and 
carbonyl carbons: 181.92, 174.92, 173.69, 173.03. 

Fxample 1% 

Ph-nt^CHrOHVCrOVPn>-rHg X HQAc 

CO Ph-rR>CHroTBnM5;vrrovPm-nigm 

The sub-title compound was prepared analogously to the method described in Example 
25(iv) above from H-Dig{Z) (0.14 g; 0.507 mmol; see International Patent Application 
WO 94/29336) and Pb-(R)CH(OTBDMS><XO>Pro-OH (0.23 g; 0.608 mmol; sec 
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Exan^ie 27(iii) above) yielding 316 mg of crude product which was used in the 
proceeding step without further purification. 

LC-MS m/z 622 (M + 1)* 

fii) Ph-m-irHfQHVCrOVFrD-DigfZ^ 

Trifiuoroacetic acid (6 ml; 20% in CHjCy was added to Ph-(R)CH(OTBDMS)-C(0>Pn>- 
Dig(Z) (0.3 1 5 g; 0^06 mmol; from step (i) above) at O^C and the mixture was stirred at 
room temperature for 2 h. The pH of the reaction mixture was adjusted to 8 with aqueous 
K2CO3 and was extracted with CH2CI2. The organic layer was washed with aqueous NaCl, 
dried (Na2S04) and evaporated. The crude product (250 mg) was flash chromatognq}hed 
on a silica gel column using CH2Cl2:MeOH (9:1) as cluent yielding 180 mg (70%) of the 
title compound. 

*H NMR (400 MHz; GDCI3): 5 7.25-7.39 (m, 10 H), 5.32-5.37 (bs, I H), 5.08-5,19 (m, 2 
H), 4.40-4.49 (m, 1 H), 4,21-4.35 (m, 2 H), 3,87-^.03 (m, 2 H), 3.71-3.79 (m, 2 H). 3,18- 
332 (m, 2 H), 3.00-3.10 (m, 1 H), 2,61-2.73 (m, 1 H), 2.14-2.24 (m, 1 H), 1.62-2.07 (m, 8 
H). 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph-(R)CH(OH}-C(0)-Pro-Dig(Z) (0.14 g; 0.276 mmol; from step (iii) above 
yielding 1 12 mg (94%). 

*H NMR (400 MHz; CD3OD): 6 7.27-7.44 (m, 5 H), 5.34 (s, 1 H), 4.29-4-35 (m, 1 H). 
4.17^.25 (m, 2 H), 3,75-3.83 (m, 2 H), 3.63-3.73 (m, 1 H), 3.25-3.34 (m, 1 H), 3.08-3.23 
(nu 2 H). 2.79-2.90 (m, 1 H), 1.71-2.10 (m, 6 H). 

'^C NMR (100.6 MHz; CD3OD) amidinc and carbonyl signals: 6 174.79, 173.26, 158.16. 
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Fvample 29 

Ph^->CHfQHVrfnWR or S-tPic(g«-4-MeVPab x HOAe and 
Ph-m^mrOKVCrOWS or R-tPicf gf^^MeVPab X HQAc 

(i) fR,S>N-B<?c-Pic(riT-4-MgVPabfZ) 

The sub-thle coizqx>und was prepared analogously to the method described in Exanqpie 
from (IUS>N-Boc-Pic(cis-4-Me)-OH (0.88 g; 4.1 mmol; prepared according to the 
mediod described in Shmnan et ai J. Org. Chem. (1990), 55, 738) yielding 405 mg (19%). 

FAB-MS m/z 509 (M+ l)"" 

"H NMR (400 MHz; CDCI3): 5 7.25-7.90 (m, 9 H), 5.20 (s, 2 H), 4.45^.50 (m, 2 H), 4.30- 
4.40 (m, 1 H), 3.15-3.70 (m, 2 H), 170-2,00 (m, 4 H), 1.45 (s, 9 H), 1.15-1.30 (m, 1 H), 
0.90-1.05 (m,3H). 

(ii) H-m-S^Picfgf^^MeVPabrZ^ 

(R,S>N-Boc-Pic(cLr-4.Me)-Pab(Z) (0.40 g; 0.79 mmol; from step (i) above) was dissolved 
in CH2CI2 (5 ml). Trifluoroacetic acid (5 ml) was added and the mixture was stirred for 0.5 
h. The reaction mixture was evs^rated and the residue was dissolved in CH2Cl2» washed 
with aqueous Na2C03, dried (MgS04) and evaporated. The crude product was purified by 
flash chromatography on a silica gel column eluted with CH2Cl2:MeOH 95:5 and 
CH2Cl2:MeOH 9:1. The yield was 300 mg (94%) of the sub-title compound. 

FAB-MS m/z 409 (M + 1)* 

*H NMR (500 MHz; CD3OD): 5 7.25-7.85 (m, 9 H), 5.15 (s. 2 H), 4 J5^.45 (m, 2 H). 
2.55-3.60 (m, 3 H), 1.85-2,05 (m, 1 H), 1.35-1.65 (m, 2 H), 0,90-1.20 (m, 5 H). 

fiii^ PhHrR^rHrQTRDMSVCrOWR.S>Picrg«^MeVPftb^ 

The sub-title compound was prepared analogously to the method described in Example 
3(ii) above from H-(R,S)Pic(ciy-4-Me>Pab(Z) (0,290 g; 0.71 mmol; from step (u) above) 
and Ph-<R)CH(OTBDMS)-C(0)-OH (0.189 g; 0.71 mmol; prepared according to the 
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method described in Hamada et al J. Am, Chcm. Soc. (1989) 111, 669) yielding 0.40 g of 
crude product which was used in the proceeding step without purification. 

(iv) Ph-(R->CHroHvrro>-n? s^Picrr».4-M^vp«hm 

PhKR)CH(OTBDMS)-C(OHR,S)Pic(cis-4-Me)-Pab(Z) (0.40 g; crude from step (iii) 
above) was treated with trifluoroacetic acid (20% in CH2CI2) for 3 h. The reaction mixture 
was evaporated and the residue was purified by flash chromatography on a silica gei 
column eluted with CH2Cl2:MeOH (98:2, 95:5 and 9:1). The yield was 45 mg (1 1%) of 
the sub-title compound. 

(V) Ph-m)CWOHVCrOVm or S-tPicrz-rc^M pVPah X HOAr 
PhrR^CHfOm-rrOWS or R^Picrrrr-4- MeVPah Y UOAr 
A mixture of Ph-{R)CH(0H).C(0)-(R,S)Pic(w-4.Me)-Pab(Z) (0.045 g; 0.083 mmol; from 
step (iv) above) and Pd/C (5%; 0.06 g) in ethanol (8 mL) was hydrogenated at atmospheric 
pressure for 2.5 h. The reaction mixture was filtered and the filtrate was evaporated. The 
crude product was subjected to preparative RPLC (O.IM NH4OAC; 30% acetonitrile) where 
the diastereomers were separated. The yield was 7 mg of compound 29A with a 
diastereomeric ratio >99:1 and 1 1 mg of compound 29B with a diastereomeric ratio 98:2. 

Compound 29 A: 

LC-MS m/z 409 (M + 1)", 407 (M - 1)" 

NMR (500 MHz; D.O): 5 7.20-7.80 (m, 9 H), 5.65 (s, 1 H), 4.65-5.35 (m, 1 H), 4.40- 
4.55 (m, 2 H), 3.85-4.00 (m, 1 H), 3.65-3.75 (m, 1 H). 2.65-3.15 (m, 2 H), 2.05-2.20 (m, 1 
H), 1 .05-1 .75 (m, 2 H), 0.70-0.90 (m, 3 H). 
Comp>oimd 29B: 

LC-MS m/z 409 (M + 1)*, 407 (M - I)' 

'H NMR (500 MHz; D2O): 6 7.25-7.80 (m, 9 H). 4.55-5.75 (m, 2 H), 4.35-4.50 (m, 3 H), 
3.75-3.85 (m, 1 H), 2.70-2.80 (m, 1 H), 1.80-2.20 (m, 1 H), 0.70-1,70 (m, 6 H). 
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Pyample 30 

(i) ph-(rw,v^^rwroHvrrovATg.Pah^7^ 

The sub-title compound was prepared analogously to the method described in Example 
3(ii) above from H-Aze-Pab(Z) x 2 HCl (0.434 g, 0.988 mmoI).and (RH-)-2-hydrpxy-4- 
phenylbuturic acid (0.162 g; 0.898 mmol), TBTU (0.433 g. 1.348 mmol) and N- 
mcthylmorpholine (0 J63 g; 3.59 mmol) in DMF (15 ml) yielding 105 mg (22%). 

LG-MS m/z 529 (M + 1)*. 527 (M - 1)" 

'HNMR (500 MHz; CDClj): 6 8.17-8.25 (m, NH), 7.05-7.72 (m, 14 H), 5.16-5.22 (m, 2 
H), 4.71-4,88 (m, 1 H), 4.32-4.41 (m, 2 H), 3.92^.04 (m, 2 H), 3.79-3.88 (m, 1 H), 2.62- 
2.86 (m, 2 H), 2.29-2.57 (m, 2 H), 1,80-1.98 (m, 2 H). 

(ii) Ph-fCHa}2-fR)CH(QH>CfQVAzc-Pab x HCl 

The title compoimd was prepared according to the method described in Example l(v) 
above from Ph-(CH2)2-(R)CH(OH)-C(0>-Aze-Pab(Z) (0.1 12 g; 0.212 mmol; from step (i) 
above) yielding 77 mg (84%). 

LC-MS m/z 395 (M + 1)*, 393 (M - 1)* 

'H NMR (400 MHz; CD3OD): 5 7.77-7.77 (m, 9 H), 4.73-5.19 (m, 1 H), 4.40-4.62 (m, 2 
H), 3.92-4.34 (m, 3 H), 2.48-2.84 (m, 3 H), 2.09-2.33 (m, 1 H), 1,83-2.05 (m, 2 H). 
'^C NMR (100,6 MHz; D2O; complicated due to rotamers) amidine and carbonyl carbons: 
6 175.66, 174,80, 172.56, 172.49, 166.14, 165.87, 
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Frxamplc31 

2.Naphthvl^ S^rHrOHVCrnVA7£-Pab X HOAc 

(i) n^SWl-naphthvl^ylvcolic acid 

The sub-title compound was prepared according to the method described in Example 15(i) 
above from 2-o^hthaldehyde (15.6 g; 100 mmol) yielding 1237 g (61%). 

LC-MS m/z 201 (M - if , 403 (2M - ly 

'H NMR (500 MHz; CD3OD): 6 7.43-7.98 (m, 7 H), 5.29-5.35 (m, 1 H), 

(ii) 2.Naphthv1^.S^rHrOHVCfOVA2e-Pab(Z-t 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,SH2-naphthyl)glycolic acid (0.162 g; 0.8 mmol; from step (i) above 
yielding 266 mg (60%). 

LC-MS m/z 551 (M+l)"" 

*H NMR (400 MHz; CDCI3): 6 7.18-7.91 (m, 16 H). 4.86-5.26 (m, 3 H), 4.05-4.60 (m, 3 
H), 3.52-3.78 (m, 2 H). 2.24-2.73 (m, 2 H). 

(iii) 2-Naphthyl-m.S)CH(0HVC(0VA^e-Pab x HQAc 

The title compound was prepared according to the method described in Example 15(iii) 
above from2-naphthyl-{R,S)CH(0H>C(0)-Aze-Pab(Z) (0.266 g; 0.48 mmol; from step 
(ii) above yielding 202 mg (88%). 

LC-MS m/z 417 (M + 1)* 

^H NMR (500 MHz; CD3OD): 5 7.28-7.96 (m, 1 1 H), 5.30-5.40 (m, 1 H), 3.95-4.82 (m, 5 
H), 2.09-2.59 (m, 2 H). 
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3-Tndolv!^H^-m.SV::WOHVCrOVATe-Pah V HHAr 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from {R,S>3-(3-indolyl)lactic acid (0^1 g; 1.0 mmol) yielding 0^ g (45%). 

*H NMR (500 MHz; CDCl;.): 6 6.57-7.80 (m. 14 H), 5.24 (s, 2 H), 4.59-4.83 (m, 1 H), 
4.19-4.51 (nu 3 H), 3.69-3.99 (m, 2 H), 3.03r3.36 (m, 2 H), 2.3 1-2.56 (m, 2 H). 

(ii) 3-Indolvl-CH^-n^S-tCHrQHVCfQ^AT^,Pr.h v MQ/^^ 

The title compound was prepared according to the method described in Example 15(iii) 
above from 3-indolyl-CH2-{R,S)CH(OH)-C(0)-A2e-Pab(Z) (0.1 1 g; 0.20 mmol; from step 
(i) above yielding 75 mg (80%). 

FAB-MS m/z 420 (M + 1 )* 

*H NMR (500 MHz; D^O): 6 7.00-7.75 (m, 9 H), 4.6M.71 (m, 1 H), 3.74^.51 (m, 5 H). 
3.00-3.28 (m, 2 H), 1.95-2.42 (m, 2 H) 

***C NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 179.38, 176.19, 175.56, 173.06, 166.78. 

Example 33 

^CH^v.CH-rR^rHroHvrrnvA7^.Pah v ROAr 



(i^ f CH^-uCH^^CHroHvr rnvA^.Pah(7) 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R)-2-hydroxyiso valeric acid (0.12 g; I.O mmol) yielding 68 mg (16%). 
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'H NMR (300 MHz; CDCI3): 5 8^5-8.40 (t, NH), 7.15-7.90 (m, 9 H), 5.20 (s, 2 H), 4.85- 
4.95 (m, 1 H), 4.30-4,55 (m, 2 H), 4.05-4.25 (m, 2 H), 3.75-3.90 (m, 1 H). 1,65-2.75 (m, 3 
H), 0.70-1.05 (m, 6 H). 

(ii) fCH^->^CH.ni^CHfOKVCfOVAze.Pah x HOA^ 

The title compound was prepared according to the mediod described in Example 15(iii) 
above fiom (CH3)2CH-{R)CH(OH>C(0)-Aze-Pab(Z) (0.068 g; 0.15 mmol; fioms step (i) 
above) yielding 13 mg (23%). 

'H NMR (300 MHz; DjO): 5 7.45-7.80 (m, 4 H), 4.85-5.25 (m, 1 H), 4.45-4.65 (m, 2 H), 
4J0-4.40 (m, 1 H), 3.80-4.10 (m, 2 H), 2.60-2.80 (nu 1 H), 2^0^2.35 (m, 1 H), L90-2.05 
(m, 1 H), 0.70- LOO (m, 6 H), 

NMR (75.5 MHz; D2O; complicated due to rotamers) amidine and carbonyl carbons: 
182.37, 176.34, 175.38, 173.84, 173.26, 167.16. 

Example ^4 

£CH^:^^CH-fCH^-^-rR.s^CHroHvrrovATf..P^h v hoa. 

(i) £CH ^CH-rCH^V^-rR.SX:WOHVCrQVA7^.Pah^7A 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S)-isoIeucic acid (0.12 g; 0.88 mmol) yielding 0.15 g (36%), 

'H NMR (300 MHz; CDCI3): 6 7.15-7.80 (m, 9 H), 5.20 (s, 2 H), 4.85-4.95 (m, 1 H), 4.35- 
4.55 (m, 2 H), 3.85-4.20 (m, 3 H), 2.40-2.80 (m, 2H), 1.75-2,10 (m, 1 H), 1.20-1.55 (m, 2 
H), 0.75-1.00 (m,6H). 

(ii) fCH^>^CH-rCH^-^-m.S^CWOHVrrOVATi>.P^h r HOAr 

The title compound was prepared according to the method described in Example 1 5(iii) 
above frt>m (CH3)2CH-(CH2)2-(R,S)CH(OH>C(0)-A -Pab(Z) (0.13 g; 0.27 mmol; from 
step (i) above) yielding 0. 1 1 g (1 00%). 
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'H NMR (400 MHz; D2O): 6 7.63-7.69 (m, 2 H), 7.37-7.46 (m, 2 H), 4.72-5.12 (m, 1 H), 
4.40-4.46 (m, 2 H), 4.17^.31 (m, 2 H), 3.90-4.02 (m, 1 H), 2.50-2.69 (m, 1 H), 2.1 1-2.27 
(m, 1 H), 1.12-1.72 (m, 3 H), 0.61-0.85 (m, 6 H), 

'^C NMR (75.5 MHz; DiO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 6 176.97, 176:80, 176.61, 176;19. 173.28, 173.17, 173.10, 

166.78, 182.02. 

Example 35 

Ph(3>QHVm.S^CH(QHVrfnVPm-Pab x HCl 

(i) Bftc-Pro-Pabm X HCl 

The subtitle compound was prepared according to the method described in Example l(ii) 
from Boc-Pro-OH (10.2 g, 47.4 mmol) and added H-Pab(Z) x HCl (15.9 g, 49.8 mmol), 
yielding 21.74 g (95.5%) 

FAB-MS m/z 481 (M + 1)* 

'H NMR (400 MHz; CD3OD) 6 8.0-7.8 (m, 2H), 7.5-7.25 (m, 7H), 5. 1 7 (s, 2H) 4.6-4. 1 5 
(m, 3H), 3.6-3.35 (m, 2H), 2.3-2.1 (m, IH). 2.1-1.8 (m, 3H), 1.5-1.3 (two broad singlets, 
rotamers of Boc, 9H) 

(ii) H=Em=Eah£Z) 

The subtitle compoimd was prepared according to the method described in Example 3(i) 
from Boc-Pro-Pab(Z) x HCl (from step (ii) above) followed by an alkaline extractive work 
up. 

(ui) Phn-OHVnR S^rHrOHVCfOVPm-Pabm 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S)-3-hydroxymandelic acid (0.25 g; 1.5 mmol) and H-Pro-Pab(Z) (0.63 g; 
1.65mmol; from step (ii) above) yielding 51 mg (6%) of the title compound. 
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FAB-MS m/z 531 (M + If 

(M Phn-OHWR.5;->CWOHVCrOVPm.Pah V Hn 

The title compound was prepared according to the method described in Example l(v) 
above from Ph(3-OHHR,S)CH(OH)-C(G)-Pro-Pab{Z) (0.05 g; 0.094 mmol; from step (iii) 
above) yielding 30 mg (74%). 

FAB-MS m/z 397 (M + 1)" 

NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyi carbons: 5 175.36, 175.13, 172.92, 167.13; 

Example 36 

PhG.5-diOMeWR.S>CHrom.CrOVPm-Pah v HOAr 

(i) Phn,5-diOMevms^rwof rt.rrovPrn-Pah^7 ^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S)-3,5-dimethoxymandeIic acid (0.08 g; 0.38 mmol; prepared according to 
the method described in Synthesis (1974), 724) and H-Pro-Pab(Z) (0.16 g; 0.42 mmol; see 
Example 35(ii)) yielding 61 mg (28%). 

*H NMR (500 MHz; CDCI3): 6 7.70-7.80 (t, NH), 7.08-7.50 (m, 9 H), 6.30-6.50 (m, 3 H), 
5.20 (s, 2 H), 5.00-5.10 (m, 1 H), 4.25-4.70 (m, 3 H), 3.60-3.80 (m, 6 H), 3.35-3,55 (m, 1 
H), 2.95-3.25 (m, 1 H), 1 .70-2.25 (m, 4 H). 

(ii) Phf3.5-diOMeWR,S-^CHrOHVCrOVPm.Pah v HOAr 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph(3,5-diOMe)-(R,S)CH(OH)-C(0)-Pro-Pab(Z) (0.06 g; 0,10 mmol; from step 
(i) above) yielding 35 mg (72%). 
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'H NMR (500 MHz; DjO): 5 7^3-7.80 (m, 4 H), 6.41-6.65 (m, 3 H), 535-5.45 (m, 1 H). 
4J5-4.60 (m, 3 H), 3.80 (s, 3 H), 3.10-3.75 (m, 5 H), 1.70-2.35 (m, 4 H). 
'^C hfMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 175.28, 175.05, 174.03, 173.46, 172.80, 172.73, 167.11, 166.95. 

Examolg37 

(i) Phn^MeWT^ <s^rwom-crovPro-Pabrz:^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above frona (R,S)-3-methoxymaridelic acid (0.27 g; 1.5 minol) and H-Pro-Pab(Z) (0.57 g; 
1.5 mmol; see Example 35(ii) above) yielding 158 mg (20%). 

FAB-MS m/z 545 (M + 1 )* 

*H NMR (400 MHz; CDCI3): 5 7.77-7.84 (m, 2 H), 7.01-7.48 (m, 8 H), 6.80-6.91 (m, 3 H), 
5.20-5.24 (m, 2 H), 5.06-5.1 1 (m, 1 H), 4.30^.72 (m, 3 H), 3.68-3.79 (m, 3 H). 3.38-3.57 
(m, I H), 2.91-3.17 (m, 1 H), 1.68-2.31 (m, 4 H). 

(ii) Phr:^-OMevrR s;-trwoHvrrovPm-Pab x hqac 

The title compoimd was prepared according to the method described in Example 15(iii) 
above from Ph(3-OMe)-{R,S)CH(OH)-C(0)-Pro-Pab(Z) (0.06 g; 0.1 1 mmol; from step (i) 
above yielding 39 mg (75%). 

LC-MS m/z 41 1 (M + 1)*, 409 (M - 1)' 

*H NMR (400 MHz; DjO): 5 6.81-7.84 (m, 8 H), 5.47 (s, 1 H), 4.35-4.59 (m, 3 H), 3.60- 
3.88 (m, 4 H), 3.07-3.29 (m, 1 H), 1.74-2.37 (m, 4 H). 
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Example IS 

(i) Ph(3.4-r-0^.^-->WR.sx:HroHvrrn^.A^^.Pah/7) 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S}-3,4-methy!enedioxymandelic acid (0^0 g, 1.0 mmbl, prepared according 
to the method described in Synthesis (1974) 724) yielding 0J2 g (44%). 

*H NMR (400 MHz; acetone-d«): 6 6.68.8.12 (m, 12 H), 5.94^6.05 (m, 2 H), 5.18 (s, 2 H), 
3.81-5.12 (m, 6 H), 2.30-2.54 (m, 2 H). 

(ii) Phn.4-r-0-CH.-Q-)UR.S>CHrOHVrrOVA..-P.h V H n^^ 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph(3.4K-0-CH2-0-))-(R,S)CH(OH)-C(0>Aze-Pab(Z) (0.11 g; 0.20 mmol; 
fit)m step (i) above) yielding 72 mg (76%). 

'H NMR (500 MHz; D2O): 6 6.64-7.80 (m, 7 H), 5.91-6.01 (m, 2 H), 4.80-5.24 (m, 2 H), 
3.88-4.57 (m, 4 H), 2.1 1-2.84 (m, 2 H). 

"C NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 176.03, 175.70, 175.07, 174.82, 168.86. 

Example IQ 

Phn-OMft 4-OHV(R.S^rHrOHVCfOVPm.P.h V wn^^ 

fi^ Phr3.0Me,4-nm-n? 5^->r H(QHvrrnvPro.P^Kf 7 ^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above fi^m (R,S)-4-hydroxy-3-methoxymandclic acid (0.40 g; 2.0 mmol) and H-Pro- 
Pab(Z) (0.76 g; 2.0 mmol; see Example 35(ii)) yielding 132 mg (12%). 

FAB-MS m/z 561 (M+ 1)* 
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*H NMR (400 MHz; CDCI3): 5 6.62-7.84 (m, 12 H), 5:20-5.25 (m, 2 H), 4.15-5.08 (m, 3 
H), 3.42-3.84 (m, 4 H), 2.91-3.25 (m, 1 H), 1.66-2.37 (m, 4 H). 

(ii) Phn-OMe 4^ HVn? S^rWOHVrrOVPro-Pab X HOAc 

The title compound was prepared according to the method described in Examjpie 1 5(iii) 
above from Ph(3.0Me,4-OH)-(R,S)CH(OH)-C(0)-Pro-Pab(Z) (0.048 g; 0.09 mmol; from 
step (i) above) yielding 23 mg (55%). 

FAB-MS m/z 427 (M + 1)* 

NMR (400 MHz; D^O): 6 6.72-7.83 (m, 7 H), 5.42 (s, 1 H). 4.38^.68 (m, 3 H), 3.55- 
4.10 (m, 4 H). 3.09-3.29 (m, 1 H), 1.72-2.37 (m, 4 H). 

^^C NMR (75.5 MHz; D2O) amidine and carbonly carbons: 5 175.12, 173.25, 167.09. 
Examplg 40 

Ph^ ?;^rrKtVOm-CfOVPm-Pab x HOAc 
(i) Ph-rR.S^CfEtVOHVCrOV Pro-PabfZ^ 

The sub-title compound was prepared accordiiig to the method described in Example 3(ii) 
above from (R,S)-2-hydroxy-2-phenyl butanoic acid (0.36 g; 2.0 mmol) and H-Pro-Pab(Z) 
(0.76 g; 2.0 mmol; see Example 35(ii) above) yielding 57 mg (5%). 

FAB-MS m/z 543 (M + 1)* 

*H NMR (400 MHz; CDCb): 5 7.24-7.88 (m, 14 H), 5.23 (s, 2 H), 4.44-4.81 (m, 3 H), 
2.98.3.25 (m, 2 H), 1.49-2.32 (m, 6 H), 0.85-0.95 (m, 3 H). 

(U) Ph-n^,S^CrEtV OHVrrOVPm-Pab x HOAc 

The title compotmd was prepared according to the method described in Example 15(iii) 
above from Ph-(R,S)C(Et)(OH)-C(0)-Pro-Pab(Z) (0.055 g; 0.1 mmol; fmm step (i) above 
yielding was 34 mg (72%). 
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FAB-MS m/z 409 (M + if 

*H NMR (400 MHz; DjO): 57.33-7.82 (m, 9 H), 438-4.60 (m, 3 H), 3. 19-3.71 (m, 2 H), 
1.54-2J4 (m, 6 H), 0.73-0.90 (m, 3 H). 

' '^C NMR (75.5 MHz; D2O; complicated due to diastereomers^tamers) amidine and 
carbonyl carbons: 5 182.05, 176.42, 175.73, 175.59, 174,70, 174.47, 167.18. 

Example 41 

Phf3.5'diMgHK.S)CHfOHK:fQVAze-Pab x HQAc 
(i) fR.SV3,5-T?iTngthylTnandgHg acid 

The sub-tide compound was prepared according to the method described in Example 15(i) 
above from 3,5-dimethylbenzaldehyde (5.0 g; 37 mmol) yielding 2.8 g (42%). 

'H NMR (400 MHz; CD3OD): 5 7.05 (s, 2 H), 6.94 (s, 1 H), 5.04 (s, 1 H), 2.28 (s, 6 H). 

Cn) Phn.5.diMeWR ?;-irHrOKVrrOVA7.fi-Pab<-Z^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
from (R,S)-3,5-dimethylmandeiic acid (0.27 g; 1.5 mmol; from step (i) above) yielding 
0,403 g (51%). 

FAB-MS m/z 529 (M + 1 )* 

'H NMR (500 MHz; CDCI3): 5 6.85-7.88 (m, 12 H), 5.22-5.26 (m, 2 H), 4.84-5.03 (m, 2 
H), 4.43-4.62 (m, 2 H), 3,57^.13 (m, 2 H), 2.25-2.74 (m, 8 H). 

fiin Phn^.HiMpWR ?;^rwoHvrfOVA7^.Pab x hoac 

The title compound was prepared according to the method described in Example 15(iii) 
from Ph(3,5-diMeHR^)CH(OH)-C(0>Aze-Pab(Z) (0.102 g; 0.194 mmol; from step (ii) 
above) yielding 74 mg (84%). 

FAB-MS m/z 395 (M + 1 )* 
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'H-NMR (400 MHz; DjO): 5 6.76-7.82 (m, 7 H), 4.80-5.27 (m, 2 H), 3.87-4.62 (m, 4 H). 
2.20-2.87 (m, 8 H) 

'^C-NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyi carbons: 5 182.07, 175.60, 174.49, 174.37, 173.96, 173.23, 173.09, 173.05, 
172.93,166.98,166.90. 

Fxample 42 

m Phn.Kn.wR.s^cwoHVcrovAze.Pab(r> 

The sub-title compound was prepared according to the method described in Example 3(ii) 
from (R,S)-3-nitromandelic acid (0.30 g; 1.5 mmol) yielding 0.40 g (48%). 

LC-MS m/z 545 (M+ ir 

*H NMR (400 MHz; CDClj): 5 7.16-8.22 (m, 13 H), 5.18-5.23 (m, 2 H), 4.85-5.15 (m, 2 
H), 4.08^.60 (m, 3 H), 3.65-3.81 (m, 1 H), 2.31-2.71 (m, 2 H). 

Phf^.NH;^WR,S^rHrOHVCfOVA7£-Pab x HOAc 
The dtie compound was prepared according to the method described in Example 15(iii) 
from Ph(3-N02HR,S)CH(0H)-C(O)-Aze-Pab(Z) (0.102 g; 0,19 mmol; from step CO 
above) yielding 0.074 g (89%). 

LC-MS m/z 382 (M + 1)* 

'H-NMR (400 MHz; D2O): 5 6.58-7.82 (m, 8 H), 4.8G-5.25 (m, 2 H). 3.60-4.60 (m, 4 H), 
2.12-2.88 (m, 2 H) 

NMR (75:5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyi carbons: 6 181.96, 175.27, 174.25, 173.84, 173.19, 173.01, 166.93. 
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Example 43 

Anisole (0.030 g; 0J27 mmol) and tzifluoromethanesuifonic acid (0.138 g; 0.92 mmol) was 
added to a mixture of Ph(3-N02HR,S)CH(OH)-C(0>Aze-Pab(Z) (0.100 g; 0.18 mmol; 
see£xanq)ie42(t)above)andCH2Cl2 (10ml). The reaction mixture was stirred at room 
temperature for 1 0 minutes. H2O was added and the pH was adjusted to 9 with Na2COyaq. 
The CH2CI2 was removed in vacuo and the remaining H20-layer was extracted with 
diethylether (3x5 ml) followed by freeze drying. The crude product was subjected to 
preparative RPLC yielding 62 mg (60%) of the title compound after freeze drying. 

'H NMR (400 MHz; D2O): 5 7.38-8.31 (m, 8 H), 4.83-5.50 (m, 2 H), 4.03^.57 (m, 4 H), 
2.17-2.86 (m,2H) 

NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 181.5, 173.84, 173.39, 173.15, 173.04, 172.96, 172.80, 166.85. 

Examplg 44 

Phn-NH,WR S->CHrOHVCrQVPm.Pab x HOAc 

(i) Phr3-N02HR,S)CHfOHVC(QVPro-Pab(Z) 

The sub-title compound was prepared according to the method described in Exiample 3(ii) 
from (R,S)-3-nitromandelic acid (0.30 g; 1.5 mmol) and H-Pro-?ab(Z) x 2 HCl (0.75 g; 
1.65mmol; see Example 35(ii) above) yielding 0.61 g (73%). 

LC-MS m/z 560 (M + l)"" 

*H-NMR (400 MHz; CDCI3): 5 7.26-8.23 (m, 13 H), 5.20-5.28 (m 3 H), 4.33-4.73 (m, 3 
H). 3.46-3.68 (m, 1 H), 2.92-3.14 (m, 1 H), 1.79-233 (m, 4 H) 
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Oi) Ph^-^-^JW:^ fs-^rHrnHvrrovPm-Pab x hoac 

The title compound was prepared according to the method described in Example 15(iii) 
from Ph(3-N02HR*S)CH(OH>C(0)-Pro-Pab(Z) (0.104 g; 0.19 mmol; from step (i) above) 
yielding 64 mg (76%). 

LC-MSm/z396(M+l)* 

^H-NMR (400 MHz; DjO): 5 6.74-7.82 (m, 8 H), 5.34-5.40 (m, 1 H). 4.35-4.58 (m, 3 H), 
3.09-3.78 (m, 2 H), 1.75-2.35 (m, 4 H) 

"C-NMR (75.5 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 6 182.04, 175.38, 175.18, 173.12, 173.04, 167.07 

Example 45 

Phn-MO ^-l^ nr .S^THrom- rrOVPrn-Pab x HOAc 

The title compound was prepared according to the method described in Example 43 from 
Ph(3-N02XR,S)CH(OH)-C(0)-Pro-Pab(Z) (0.1 17 g; 0.21 mmol; see Example 44(i) 
above). Some fractions were concentrated to give 23 mg (45%) of a compound with a 
diastereomeric ratio of >99: 1 . 

LC-MS m/z 424 (M - 1)"; 426 (M + 1)* 

'H-NMR (500 MHz; DjO): 5 7.31-8.35 (m, 8 H), 5.50-5.71 (m, 1 H), 3.64^.57 (m, 4 H), 
3.24-3.32 (m, 1 H), 1.76-2.42 (m, 4 H) 

"C NMR (75.5 MHz; D2O; complicated due to rotamers) amidine and carbonyl carbons: 6 
175.21, 173.98, 172,58, 172.18, 167.12, 166.82 



(Earlier fractions were concentrated to give 22 mg (43%) of the cpimcr of the above 
compound with a diastereomeric ratio of >99:1). 
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Fxamplg 46 

rn Phn,4-(-o^H^ .ru->WR s-irHfOHVCfOVPro-Pab(Z^ 

tlie sub-title compound was prepared according to the mediod described in £xanq}ie 3(ii) 
above from (R,S>3,4-methylenedioxymaiideiic acid (0.20 g» 1.0 mmol, prepared according 
to the method described in Synthesis (1974) 724) and H-Pro-Pab(Z) x 2 RCl (0.35 g; 0.91 
mmol; see Example 35(ii) above) yielding 80 mg (16%). 

FABrMS m/z 559 (M + 1)* 

'H-NMR (500 MHz; GPCI3): 6 6.69-7.89 (m, 12 H), 5.91-6.04 (m, 2 H), 4.30-5.28 (m, 2 
H). 3.00-3.61 (m, 6 H), 1.95-2.35 (m, 4 H). 

Phri.4-f.o-CH ^.n.^vfT^ s^rHroHVcrovPro-Pab x hci 

The title compound was prepared according to the method described in Example l(v) 
above from Ph(3.4-(.0-CH2-0-))-(R,S)eH(OH>C(0>Pro-Pab(Z) (0.08 g; 0.14 mmol; 
from step (i) above) yielding 48 mg (73%). 

FAB-MS m/z 425 (M + 1)* 

^H-NMR (500 MHz; DjO): 6 6.81-7.85 (m, 7 H), 5.90-6.05 (m, 2 H), 5.33-5.44 (m, 1 H), 
4,37-4.90 (m, 3 H), 3.62-3.77 (m, IH), 3.13-3.28 (m, 1 H), 1.80-2,36 (m, 4 H) 
^^C NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 175.37, 175.09, 173.66, 173.08, 173.00, 167.03. 
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Kxample 47 

The sub-title compound was prepared according to the method described in Example 3(ii} 
above from (R,S>3,5-di£luorom2aidelic acid (0^8 g; 1^ mznpl) and HTPrD-Pab(Z) x 2 HCl 
(0.75 g; 1.65 mmol; see Example 350i) above) yielding 0.42 g (51%). 

LC-MS m/z 549 (M 1)"; 551 { M + I)* 

*H-NMR (400 MHz; CDCI3): 6 6.72-7.84 (m, 12 H), 5.22 (s, 2 H), 5.08 (s, I H), 4.34-4.73 
(m, 3 H), 3.41-3.60 (m, 1 H), 2.96-3.19 (m, 1 H), 1.80-2.34 (m, 4 H) 

fii^ Phn,5wiiFWR,S->CH(OHVCfOVPro.Pah v HOAt. 

The title compound was prepared according to the method described in Example 1 5(iii) 
above from Ph(3,5-diFHR,S)CH(OH)-C(0)-Pro-Pab(Z) (0.104 g; 0.19 mmol; from step (i) 
above) yielding 79 mg (88%). 

LC-MS m/z4l5(M- 1)';417(M+ 1)* 

'H NMR (400 MHz; DjO): 6 6.86-7.80 (m, 7 H), 5,50 (s, 1 H), 3.58-4.72 (m, 4 H), 3.19- 
3.32 (m, 1 H), 1 .80-2.37 (m, 4 H). 

"C NMR (75.5 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 181.87, 175.21, 174,98, 174.12, 172.57, 172,12, 171.97, 167.10, 
165.24. 

Example 48 

Ph-m^CHro-CH.-ni.sx:HroKvcH.OHvrrovA7^.Pah v hoa^ 

m Ph.fR^CHrOHVCrO>QBn 

(R)-Mandelic acid (3.0 g, 19.7 mmol) was dissolved in DMF (50 ml) and cesiiun carbonate 
(3.21 g, 9.86 mmol) was added. The reaction mixture was stirred at room temperature 
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overnight. The mixture was diluted with HjO (200ml) iand the H20-layer was extracted 
with EtOAc. After sepaiatioa the organic layer was washed with NaCl/aq, dried (Na2S04) 
and evaporated. The yield of the sub-title compound was 4J2 g (8S%). 



LC-MS m/z 265 (M + Na)* 

*H-NMR (400 MHz; CDCI3): 6 7.17-7.44 (m, 10 H), 5.12-5.27 (rn, 3 H) 
Cii) Ph-fR)CH(CK:H2'CH=CH^VCfQ)QBn 

A mixnire of Ph-{R)CH{OH)-C{0)OBh (1.0 g; 4.13 mmol; from step (i) above), 
magnesium sulphate (0.1 g; 0.83 mmol) and silver (I) oxide (2.58 g; 1 1.2 mmol) in 
petroleum ether (bp 40-60*C; 25 ml) was stirred at room temperature in nitrogen 
atmosphere and darkness. Allyl bromide (0.75 g; 6,19 mmol) was added dropwise 
followed by silver (I) oxide (2.58 g; 1 1.2 mmol) in two portions. The reaction mixture was 
stirred at room temperature ovemighL The mixture was subsequently filtered through 
celite and the filtrate was evs^rated yielding 1.143 g (98%) of the sub-tide compound, 

*H-NMR (500 MHz; CDCI3): 5 7.20-7.50 (m, 10 H), 5.89-5.99 (m, 1 H), 5.09-5.31 (m, 4 
H), 4.99 (s, 1 H), 4.03^.1 1 (m, 2 H). 



(iii) Ph-/R^CHrQ-CH;-rR.S-|CHrOHVCHpHVrrO^ORn 

A mixttjre of Ph-<R)CH(0-CH2-CH=CH2)-C(0)OBn (0.74 g; 2.62 mmol; from step (ii) 
above), N-methylmorpholine-N-oxide (0.425 g; 3.15 mmol) and osmiimi tetroxide (0.0027 
g; 0.01 mmol) in H^Oiacetone (2:1; 10 ml) was stirred at room temperature for 2 days. 
Sodium pyrosulfite (1.5 g; 7.89 mmol) was added and the mixture was stirred for 1 h. The 
reaction mixture was subsequendy filtered through celite and the filtrate was evaporated. 
The yield of the sub-tide compound was 0.5 1 g (62%). 



'H-NMR (400 MHz; CDCI3): 5 7.16-7.44 (m, 10 H), 5.09-5.20 (m, 2 H), 4.96 (s, 1 H), 
3.55-3.97 (m, 5 H). 
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(iv) Phun^cwcu^Uynt <;^rM/--n-rrrH^^jXM:!Hj-->vrfQ^Bn 
PhKR)CH{<>^H2KI^)CH(OH)-CH2OH)-C(O)OBn(0^I g; 1.61 mmol; from step (iii) 
above) was dissolved in acetone (20 ml). p-Toluenesulfonic acid monofaydrate (0.007 g, 
0.037 mmol) was added and the mixture was sdiied at room temperature for 24 h. 
Potassium carbonate (0.09 g) was added and the reaction mixture was stirred at room 
teoqierature for 1 h. The mixture was subsequently filtered through celite and the filtrate 
was evaporated yielding 0.559 g (97%) of the sub-title compound. 

*H-NMR (400 MHz; CDGlj): 5 7.18r7.48 (m, 10 H), 5.01-5.21 (m, 3 H), 4.27-4.40 (m, 1 
H), 4.02-4.1 1 (m, 1 H), 3.76-3.90 (m, 1 H). 349-3.67 (m, 2 H), 1.34-1.41 (m, 6 H) 

(V) Ph.m^CHfO-CH. -n? ?;^rHr-o-r(CH^VO-CH.-^vcro^oH 

Ph-(R)CH(0-CH2-{R,S)CH(-0-C(CH3)2-0-CH2-))-C(0)OBn (0.183 g; 0.51 mmol; from, 
step (iv) above) was dissolved in ethanol (10 mJ). Pd^C (5%; 0.09 g) was added and the 
reaction mixture was hydrogenated at atmospheric pressure for 1 h. The mixture was 
subsequently filtered through celite and the filtrate was evaporated yielding 0.137 g 
(100%) of the sub-title compound. 

LC-MSm/z265(M- 1)' 

*H-NMR (400 MHz; CD3OD): 5 7.28-7.48 (m, 5 H), 4.97 (s, 1 H), 4.25-4.35 (m, 1 H), 
4.0M.09 (m, 1 H), 3.72-3.84 (m, 1 H), 3.43-3.65 (m, 2 H), 1.30-1.37 (m, 6 H) 

(vi) Ph-m-^CHfO-CH.-m s-iCHr-o-crcH ^v.-o-rH.->vrfovA7^-Pabr7-^ 

The sub-title coinpound was prepared according to the method described in Example 3(ii) 
above from Ph-(R)CH(CM:H2-<R,S)CH(-0-C(CH3)2-0-CH2-))-C(0)OH (0.165 g; 0.62 
mmol; fix>m step (v) above) yielding 0.20 g (52%). 

LC-MS m/z 613 (M - 1)'; 615 (M + 1)* 

'H-NMR (500 MHz; CDCI3): 6 7.22-7.88 (m, 14 H), 5.22 (s, 2 H), 4.87-4.95 (m, 2 H). 
3.40-4.54 (m, 9 H), 2.36-2.76 (m, 2 H), 1.22-1.42 (m, 6 H). 
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(vii) Ph-n?)rHr(%rHT-^s^ <^w^rf^ . ,) ^. ^H7f ^, ^vrfnvA^P.h ^ H ^^,. 

The tide compound v»as prepared according to die mediod described in Example 15(iii) 

above from Ph-{R)CH(0-CH2KR,SX:H(-0<:(CH3)j-0-CH2-)>C(0).A2e-Pab(2) (0^0 g; 
0.325 mmol; ftom step (vi) above) yielding 179 mg (100%). 

LC-MSm/z479(M- 1)'.481 (M+ 1)* 

'H-NMR (500 MHz; DjO): 5 7.33-7.80 (m. 9 H). 4.81-5 Jl (m, 2 H). 3.94-4.59 (m, 6 H), 
3.25-3.80 (m, 3 H), 2.16-2.88 (m, 2 H). 1.29-1.44 {rn. 6 H) 

"C-NMR (75.5 MHz; D^O; complicated due to diastoreomers/rotamers) amidine and 
carbonyl carbons: 5 181.99, 173.12. 172.93, 172.18, 166.84. 

(viii) Ph-fR)rHfO-rH7- (R . S)CH(OHVrH ,OHVCrovA...Pah > HOA. 
Ph-(R)CH(0-CHj-(R,S)CH(-0-C(CH3)3-0-CHr))-C(0)-Aze-Pab x HOAc (0.094 g; 0.17 
mmol; from step (vii) above) was dissolved in HOAcrHjO (4:1; 10 ml) and the reaction 
mixnire was stiiied at room temperature for 24 h. The mixture was evaporated and the 
residue was dissolved in Hp and freeze dried. The yield of the title compound was 85 mg 
(100%). 

LC-MS m/z 439 (M - 1)"; 441 (M + 1)* 

•H-NMR (500 MHz; DjO): 6 7.32-7.78 (m, 9 H). 4.81-5.28 (m, 2 H), 3.28-4.56 (m, 9 H), 
2.15-2.90 (m, 2 H) 

"C-NMR (100.6 MHz; DjO; compUcated due to diastereomeis/rotamers) amidine and 
caibonyl carbons: S 179.14. 172.93, 172.89, 172.51, 171.96, 166.54. 

Example 49 

Ph-rRK:H<-0-rH^-n; strwnHvrHjntft-^C OVPro-P^h v wn a. 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from Ph-(R)CH(0-CH2(R,S)CH(-CM:(CH3)j-0-CH2-)>C(0)OH (0.108 g; 0.4 
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xnmol; see Example 48(v) above) and H-Pro-Pab(Z) x 2 HCl (0^02g; 0.46 nimoi; see 
Example 35(u) above), yielding 0.10 g (40%). 

LC-MS m/z 627 (M - 1)*; 629 (M + 1)*; 651 (M + Na)* 

'H-NMR (500 MHz; CDCI3): 6 7.23-7.87 (m, 14 H), 5.03-5.27 (m, 3 H), 3.34^.64 (m, 10 
H), 1.71-239 (m, 4 H), 1.23-1,41 (m, 6 H) 

(ii) Ph-m-^CHrcvcH^ -n? <;-^rw-rM^(CT.^^.o-CH^4vcrovPTtvPab x hoac 

The sub-dtlc compound was prepared according to the method described in Example 
15(iii) above from Ph-(R)CH(O.CH2.(R,S)CH(-0-C(CH3)2-0-CH2-))-C(0)-Pro.Pab(Z) 
(0.1 OOg; 0.159 mmol; from step (i) above yielding 85 ing (96%). 

LC-MS m/z 493 (M - 1)'. 495 (M + 1)* 

*H.NMR (500 MHz, DjO): 7.30-7.82 (m, 9 K), 5.22-5.38 (m, 1 H), 4.32-4.62 (m, 4 H), 
4.01^,1 1 (m, 1 H), 3JZ2-3.83 (m, 5H), 1.78-2.22 (m, 4 H), 1.33-1.44 (m,-6 H) 
"C-NMR (100.6 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 181.47, 174.74, 173.53, 171.64, 171.50, 171.00, 170.94, \66.5S, 

(iii) Ph^^CHrQ-CH.-m.5;^CHrQHVCH20HVC(OVPro-Pab x HOAc 

The title compound was prepared according to the method described in Example 48(viii) 
above from Ph-(R)CH(0-CH2-(R,S)CH(-0-C(CH3)j.O-CH2-))-C(0>Pto-Pab x HOAc 
(0.038 g; 0.069 mmol; from step (ii) above) yielding 35 mg (98%). 

LC-MS m/z 453 (M - 1)"; 455 (M + 1)* 

^H-NMR (500 MHz; D2O): 5 7.30-7.82 (m, 9 H), 5.20-5.38 (m, 1 H), 3.18-4.60 (m, 10 H), 
1.70-2.38 (m,4H) 

'^C-NMR (100.6 MHz; D2O; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 180.26, 174.74, 173.47, 171.80, 171.26, 166.61. 
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Example SO 

Ph-<s or Ry:r-o-r(rH^^-CM::H.-vrrovAT e.Pah v HOAr 

(i) Ph-n^.sy:r-o-rrrH^vcM::H.-vrrn>oH 

The sub-title compound was prepared analogously to the method described in Example 
48(iv) above from a-hydroxytropic acid (3.5 g; 20 35 mmol; prepared according to Guthrie 
et al^ Can. J. Chem. (1991) 69, 1904) yielding 3.37 g (74%). 

'H-NMR (500 MHz; CDCI3 ): 5 7.30-7.65 (m, 5 H). 4.95 (d, 1 H), 4.10 (d, 1 H), 1.70 (s, 
3H), 1.50(s,3H). 

(ii) Ph-<R, s>a-o-^r^H^ v^-Q-CH ^.vcrovA^^-P;.h/7^ 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from Ph-{R, S)CC-JarC( rHj>,-O-CH y)-C(O)QH-(0.2-5 g; 1.12 mmol; from step (i) 
above) yielding 0.30 g (53%). 

"H-NMR (400 MHz; CDCI3 ): 5 7.20-7.90 (m, 14 H), 5.22 (s, 2 H), 3.70-5.10 (m, 7 H), 
2.15-2.75 (m, 2 H), 1.40-1.65 (m, 6 H). 

(iii) Ph-m or s^cr-o.crrH^^.o-cH..vrrnvArp. Pah x hoac 
Ph-fS or R>cr-o-arH^v-o-CH^-vcrovA7i.-P^h v ho^^ 

A mbcture of Ph-(R, S)C(-O-C(CH3)2.0-CH2-)-C(0)-Aze-Pab(Z) (0.30 g; 0.53 mmol; from 
step (ii) above), ammonixmi formate (0.30 g, 4.76 mmol), foraiic acid (3 drops) and Pd/C 
(5%, 0.30 g) in methanol (1 0 ml) was stirred at room temperature for 30 minutes. The 
reaction mixture was filtered through celite and the filtrate was evj^rated. The crude 
product (0.29 g) was subjected to preparative RPLC. Some fractions were concentrated to 
give 80 mg (35%) of compound 50A with a diastereomeric ratio >99: 1 . Later fractions 
were concentrated to give 80 mg (35%) of compound 50B with a diastereomeric ratio of 
98:2. 
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Compound 50A: 
LC-MSiii/z437(M+ If 

NMR (400 MHz; CD3OD ): 5 7.28-7.85 (m, 9 H), 3,704.95 (m, 7 H), 2. 10-2.55 (m, 2 
H), 1.55 (s, 3 H), IJO (s, 3 H) 
Compound 50B: 
LC-MSm/z437(M+l)* 

"H-NMR (400 MHz; CD3OD ): 6 7.25-7.80 (m, 9 H), 3.70-5.00 (m, 7 H). 2.25-2.45 (m, 2 
H), 1.60(s,3H),1.48(s,3H). 

Fxample 51 

Ph-TR or S-trfOmfCH .OKVrf OVA7^-Pah x HCl and 
Ph^S nr R^rrOm(CH. OHVCrOVAze.Pab x HCl 

(0 Ph-(R or S)Cf QH¥CH2QHVC(QVAzc-Pab x HCl 

Ph-(R or S)C{-0-C(CH3)2-O-CH2-)-C(0)-Aze-Pab x HOAc (0.060 g; 0.12mmol; 
compound 50A from Example 50 above) was dissolved in acetic acid (4 ml) and H2O (1 
ml) was added. The mixture was stirred at room temperature overnight followed by stirring 
at 90^C for 6 h. HCl (cone; 1 ml) was added and the mixture was stirred at room 
temperature for 5 minutes. The acetic acid and HCl were removed in vacuo in the presence 
of toluene and EtOH and the residue was dissolved in H2O (4 ml) and freeze dried. The 
crude product was subjected to preparative RPLC to give 9 mg (16%) of the title 
compound. 

LC-MS m/z 395 (M - 1)*, 397 (M + 1)* 

*H-NMR (400 MHz; CD3OD): 5 7.20-7.85 (m, 9 H), 3.90-4.70 (m, 5 H), 3.30-3.70 (m, 2 
H), 2,00-2.65 (m, 2 H) 
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The title compound was prepared according to the method described in step (i) above from 
Ph-(S or R)C(-O-C(CH3)2-O-CH2-)-C(0)-Aze-Pab x HOAc (0.060 g; 0.12mmoi; 
compound SOB from Example 50 above) yielding 22 mg (40%). 

LC.MSm/z397(M+ I)* 

"H-NMR (400 MHz; CD3OD): 5 7^0-7.85 (m, 9 H), 3.90-4.75 (m, 6 H), 3.50-3.60 (m, 1 
H). 2.10-2.50 (m, 2 H), 

Example 52 

Ph^ or Sirr-0-CrCH^VO-CH..VCrOVPm.Pah X HOAn ;inH 

Ph-f S or R)Cf-Q-CfCH^-Q-CH2-VCrQVPrP-Pab x HOAc 

(i) Ph^,S^Cr-Q-CrCH^V.-0-CH.-VCrOVPrD-Pah/7^ 

The sub-title compoimd was prepared according to-the method described in Example 3(ii) 
above from Ph-<R,S)C(-0-C(CH3)2-0-CH2-)-C(0)OH (0.25 g; 1.12 mmol; see Example 
50(i) above) yielding 0.19 g (32%). 

FAB-MS m/z 585 (M + 1)* 

'H-NMR (400 MHz; CDCI3): 6 7.20-7.95 (m, 14 H), 5.25 (s, 2 H), 5.10-5.20 (m, 1 H), 
4.32-4.70 (m, 3 H), 3.65-3.95 (m, 2 H), 3.00-3.25 (m, 1 H), 1.30-2.35 (m, 10 H). 

(ii) Ph-rR or S>rr-0.rrCH^V^-O.CHj.VCrOVPm-Pab X HOAc and 

Ph-f S or RX;f -O-Cf CHa^z-O-CHi-VCfQVPrg-Pab x HOAc 
The tide compounds were prepared according to the method described in Example 50(iii) 
above from Ph-<R,S)C(-0-C(CH3)2-0-CH2->-C(0)-Pro-Pab(Z) (0.37 g; 0.63 mmol; from 
step (i) above). Some fractions were concentrated to give 120 mg of compound 52A with a 
diastereomeric ratio >99: 1 . Later fractions were concentrated to give 120 mg of compound 
52B with a diastereomeric ratio of 98 :2. 
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mpound 52A: 
:-MSm/z451 (M+lf 

NMR (400 MHz; CD3OD): 5 7^5-7.80 (m, 9 H), 4,35-5.05 (m, 4 H), 3.80-3.95 (m. 1 
i, 3.60-3.65 (m, 1 H), 3.00-3.10 (m, 1 H), 2.10-2.20 (m, 1 H), 1.75-1.90 (m, 3 H), 1.55 (s. 
H), 1.45 (s, 3H). 

Compound 52B: 

LC-MSm/z451 (M + 1)* 

'H-NMR (400 MHz; CDjOD): 6 7.25-7.80 (m. 9 H), 4,40-5.10 (m, 4 H), 330-3.80 (m, 3 
H), 1.75-2.20 (m, 4 H), 1.50-1.55 (m, 6 H) 

Example 53 

PK-n? nr 5;^rrnH^f CH^OHVrrOVPro-Pab x HCl and 
Phus. nr R-irrOFn^CH.OHVrfOVPro-Pab x HCl 

n^ Ph-n^nrg^rrQm(CH,OHVCfOVPnvPabxHa . 

The title compound was prepared according to the method described in Example 51(i) 
above from Ph-(R or S)C(.0-C(CH3)2-0-CH2->C(0)-Pro-Pab x HOAc (0.060 g; 0.12 
mmol; compound 52A from Example 52 above) yielding 2 mg (2%). 

LC-MSm/z 409(M- iy,411 (M+lf 

*H-NMR (400 MHz; CD3OD): 5 7:20-7.85 (m, 9 H), 4.40-4.60 (m, 3 H). 4.05^.30 (m, 1 
H), 2.95-3.90 (m, 3 H), 1.60-2.20 (m, 4 H). 

(»> phUfZ nr V-rnHVCH^OHVCrOVPro-Pab X HCl 

The title compound was prepared according to the method described in Example 5 1 (i) 
above from Ph-(S or R)C(-0-C(CH3)2-O.CH2->C(0)-Pro-Pab x HOAc (0.060 g; 0.12 
mmol; compoimd 52B from Example 52 above) yielding 1 mg (1%). 

LC-MS m/z 409 (M - 1)\ 411 (M + 1)* 
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'H-NMR (400 MHz; CD3OD): 6 7^-7.85 (m,9 H), 4.40-4.65 (m, 3 H), 4.05-4^0 (m, 1 
H), 3^.3.75 (m, 3 H), 1 .40-2^0 (m, 4 H). 

fixamnlc ?4 

(i) Ph-miCfMgXQHVCf QVPro-Pabf Z) 

The sub-dtie compound was prepared according to the method described ir Example 30!) 
above from (RH-)-2-hydroxy-2-phenylpropionic acid (0.20 g; 12 mmol) and H-Pro- 
Pab(Z) X 2 HCl (0.50 g; 1.1 mmol; see Example 35(ii) above) yielding 0.13 g (22%). 

*H-NMR (500 MHz; CDCI3): 5 7.18-7.87 (m, 14 H), 5.25 (s, 2 H), 4.37-4.61 (m, 3 H). 
3.03-3.19 (m, 2 H), 1.50-2.17 (m, 7 H) 

(ii^ Ph-ni^CrMeVOm-CrOVPrcvPah X HCl 

The title compound was prepared analogously to the method described in Example l(v) 
above from Ph-(R)C(MeXOH)-C(0)-Pro-Pab(Z) (0.13 g; 0.25 mmol; from step (i) above) 
yielding 94 mg (89%). 

FAB-MS m/z 395 (M + 1 )* 

'H-NMR (500 MHz; D2O): 6 7.37-7.91 (m, 9 H), 4.33-4.61 (m, 3 H), 3.15-4.01 (m, 2 H), 
1.72-233 (m,7H) 

"C-NMR (75.5 MHz; DjO; complicated due to rotamers) amidine and carbonyl carbons: 
176.06, 175.49, 174.88, 166.90 
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1-yample S3 

Ph-i^S^rrMeVnHVTf QVPm-Pab x HCl 

The sub-title coix^>ound was prepared according to the method described in Example 3(ii) 
above from (S)-('*~)-^~^y<^^*^*P^^y^propi^^^ (0^0 g; IJZ mmol) and H-Pro- 
Pab(2) X 2 HQ (0.50 g; 1.1 mmol; see Example 35(u) above) yielding 0.19 g 03%). 

^H-NMR (500 MHz; CpClj): 5 120-1.11 (m, 14 H), 5.22 (s, 2 H), 4.53-4.58 (m; 1 H), 
4.32^.44 (m, 2 H), 3.13-3.38 (m, 2 H), 1.53-2.04 (m, 7 H). 

(in Ph^<;^rrMeVQHVrrOVPro-Pab x HCl 

The title compound was prepared according to the method described in Example l(v) 
above from Ph-(S)C(Me)(OH)-C(0)-Pro-Pab(Z) (0.12 g; 0.23 mmol; from step (i) above) 
yielding 80 mg (82%). 

FAB-MS m/2 395 (M + 1 )" 

'H-NMR (500 MHz; DjO): 6 7.35-7.84 (m, 9 H), 4.47-4.63 (m, 3 H), 3.30-3.70 (m, 2 H), 
1.60-2.29 (m, 7 H). 

"C-NMR (75.5 MHz; D2O; complicated due to rotamcrs) amidine and carbonyl carbons: 6 
175.58,175.23, 174.79, 167.07. 

Fxample S6 

Phn 4^iFMT?.SM^Hi-OHVCrOVPro-Pab x HCl 

(w Pbn 4^iPWR.5;^CHroHVcrovPTo-Pabrz> 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R»S>3,4-difluoromandelic acid (0.20 g; 1.06 mmol) and H-Pro-Pab(Z) x 2 
HCl (0.53 g; 1.17 mmol; see Example 35(ii) above) yielding 445 mg (76%). 
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LC-MS m/z 549 (M . 1)"; 551 (M + if 

'H.NMR (400 MHz; CDCI3): 6 6.98-7.74 (m, 12 H), 5.16-5^1 (m, 2 H), 5.06-5.01 (m, 1 
H), 4.22^.56 (m, 3 H), 3.32-3.58 (m, 1 H), 2,88-3.12 (m, I H), 1.70-2.12 (m, 4 H). 

(in Phn 4-dtFWR s^rHroHvrrovPro.Pah V Hr| 

The title compound was prepared according to the method described in Ex2anple l(v) 
above from Ph(3,4.diFHR,S)CH(OH)-C(0)-Pro.Pab(Z) (0.175 g; 0.31 mmol; from step (0 
above) yielding 127 mg (88%). 

LC-MSm/z417(M+ 1)* 

*H-NMR (400 MHz; GD3OD): 5 7.1 1-7.86 (m, 7 H), 5.37 (s, 1 H), 4.36-5.00 (m, 4 H), 
3.66-3.78 (m, 1 H), 1.80-2.31 (m, 4 H) 

*^C-NMR (100.6 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 174.66, 174.40, 171.96, 171.82, 166.48. 

Ph-rRKHfom-aowp 5;^Pic/4-oynvPnh v ho^^ 

(i^ Boc-m.S^Picr4-oynVnrH^ 

A mixture of Boc-(R,S)Pic(4-hydn)xy)-OCH3 (l.I g; 4.25 mmol; prepared according to 
GiUard et al.^ J. Org. Chem., (1996) 61, 2226), PCC (1.8 g; 8.5 mmol) and molecular 
sieves (powdered; 3 A; 1.0 g) in CHjClj (20 ml) was stirred at room temperature for 4 h. 
Diethyl ether (60 ml) was added and the reaction mixmre was filtered through a short silica 
gel column eluted with EtOAciHexane (1:1). the filtrate was evirated yielding 1.0 g 
(92%) of the sub-title compoimd. 

FAB-MS m/z 258 (M + 1 )* 

'H-NMR (500 MHz; CDCI3): 5 4.75-5^0 (m, 1 H), 3.55^.15 (m, 5 H), 2.40-2.90 (m, 4 H), 
130-1.65 (m, 9 H) 
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Boc-(R,S)Pic(4-oxo)-OCH3 (0.48g; 1.87 mmol; from step (i) above) was treated whfa 
uifltioroacetic acid in CH2CI2 (50%, 4 ml) at loom temperature for 30 minutes. The 
reaction mixture was cvzporaied and the residue was dissolved in CH2Cl2> washed with 
Na2COyaq, dried (K2CO3) and evaporated. The yield of the sub-title compound was 0^ 
g(78%). 

'H-NMR (500 MHz; CDCI3): 5 3.65-3.80 (in, 4 H), 3 JO-3.40 (m, I H), 2.90-3.00 (ni, 1 H), 
230-2.70 (m, 4 H). 

Ph-/T?V-WrOTBnM5^V^ 
The sub-title compoimd was prepared analogously to the method described in Example 
3(ii) above from H-(R,S)Pic(4-oxo)-OCH3 (0.22 g; 1.4 mmoi; from step (ii) above) and Ph- 
(R)CH(OTBDMS)-C(0)OH (0.372 g; 1.4 mmol; prepared according to the method . 
described in Hamada et al J. Am. Chem. Soc. (1989). Ill, 669) yielding 288 mg (51%). 

FAB-MS m/z 406 (M + 1)* 

'H-NMR (500 MHz; CDGlj): 5 7,20-7.50 (m, 5 H), 5.25-5.70 (m, 2 H), 4.15-4.75 (m, IH), 
3.20-3.80 (m, 4 H). 2.00-2.90 (m, 3 H), 1.30-1.65 (ni,l H), 0.85-1.15 (m,9 H), 0.10-0.35 
(m, 6 H). 

fiv^Ph.m^rwoTRnMsvcrowR,s-^Picr4-oxovoH 

A mixnire of Ph-(R)CH(OTBDMS>-C(OXR,S)Pic(4^xo>OCH3 (0.28 g; 0.69 mmol; 
from step (iii) above) and a soludon of lithiucn hydroxide (2 M, 10 zxil) in THF (lO.ml) was 
stirred at room temperature for 1 ^ h. The THF was removed in vacuOy the residue was 
acidified (pH 2) with KHSO4 (2 M) and extracted with EtOAc. The organic layer was 
washed with H2O, dried (MgS04) and evaporated. The yield of the sub-title compoimd 
was 0.24 g (89%). 

FAB-MS m/z 392 (M + 1 )" 
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'H-NMR (400 MHz; CDCI3): 5 7^0-7.55 (m, 5 H). 5.15-5.75 (m. 2 H), 4.1(W30 (m, 1 H), 
3.20-3.80 (m, 1 H), 2.05-3.00 (m, 4 H), 1.35-1.55 (m, 1 H), 0.90-1.05 (m, 9 H). 0.10-0.25 
(m.6H) 

fv) Ph-mMZHrOTRDMSV^rOWT^ <!^PiW4w.v^VPflt^ 

Hie sub-title compound was prepared analogously to the method described in Exan^>Ie 
l(ii) above fiom Ph-(R)CH(OTBDMS)-C(OHR,S)Pic(4-oxo)-OH (0.227 g; 0.58 mmol; 
from step (iv) above) yielding 92 mg (24%). 

FAB-MS mix 657 (M + 1)" 

'H-NMR (500 MHz; CDCI3): 5 6.90-7.90 (m, 14 H), 5.10-5.80 (m, 4 H), 3.60-4.70 (m, 3 
H), 2.10-3.20 (m, 4 H), 1.40-1,70 (m,l H), 0.80-1.10 (m, 9 H). 0.00-0.25 (m, 6 H). 

(vi) Ph-m^CHroHvrrovrR .s^Picaw^ynvp^Hp-) 

The sub-title compound was prepared analogously- to the method described in step (ii) 
above from Ph.{R)CH(OTBDMS).C(0)-(R,S)Pic(4-oxo).Pab(Z) (0.09 g; 0.14 mmol; from 
step (v) above) yielding 61 mg (82%). 

FAB-MS m/z 543 (M + 1)* 

'H-NMR (500 MHz; CDCI3): 5 6.95-7.90 (m, 14 H), 5.00-5.55 (m, 4 H), 3.95-4.70 (m, 2 
H), 3 J20-3.70 (m, 2 H), 1 .20-2.80 (m, 4 H) 

(vii-) Ph-(R>CHrOHVCfO>-rR S^Picr4^ynVP^h y HO^^. 

The title compound was prepared according to the method described in Example 15(iii) 
above from Ph-(R)CH(OH)-C(0)-(R,S)Pic(4-oxo)-Pab(Z) (0.061 g; 0.1 1 mmol; from step 
(vi) above) yielding 46 mg (90%). 

LC-MS m/z 407 (M - 1)"; 409 (M + 1)* 

'H-NMR (400 MHz; DjO): 5 7.20-7.85 (m, 9 H), 5.00-5.80 (m, 2 H), 4.35^.55 (m, 2 H), 
3.40-4.05 (m, 2 H), 1,80-3.10 (m, 4 H) 
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Example S8 

Ph-n^^CHrOHVrrnWT^ or S->Picr4-niethvleneVPah x HOAc and 
Ph-m^CHrOH VCrOWS or R^PiW4-fnetfavleneVPab r HQ Ac 

(0 BQC-fR.SlPicf4-mgthylCTgHX:Hi 

Methyltriphenylphosphonium bromide (2.68 g; 7.5 mmol) was dried under vacuum for 20 
minutes and was then suspended with dry THF (20 ml) at O^C. Butyllithium ^1 .6 N in 
hexane; 4.7 ml; 7.5 mmol) was added dropwise and the mixture was stured at room 
temperature for 30 minutes. The reaction mixture was cooled to -78**C and Boc- 
(R,S)Pic(4-oxo)-OGH3 (1.3 g; 5.0 mmol; see Example 57(i) above) was added. The 
reaction mixture was stirred at *78^C for 30 minutes followed by 2 h at room temperature. 
Ammonium chloride was added to the reaction mixture and after separation the HsO-layer 
was extracted twice with diethyl ether. The combined organic layer was dried and 
evaporated to give a crude product whidi-was purified by flash chromatography eludng 
with EtOAcrHexane (30:70) to give 480 mg (37%) of the sub-title compound. 

FAB-MS m/z 256 (M + 1)^ 

'H NMR (500 MHz; CDCI3): 6 4.70-5.10 (m, 3 H), 3.95-4.15 (m, 1 H), 3.70 (s, 3 H), 2.10- 
3.10 (m, 5 H), 1.35-1.60 (m, 9 H), 

(ii) H-fR,S)Picf4-mgthylcnc>-QCHi 

Boc-(R,S)Pic(4-methylene)-OCH3 (0.48 g; 1.88 mmol; from step (i) above) was treated 
with trifluoroacetic acid (50% in CH2Cl2> 6 ml) at room temperature for 40 minutes. The 
reaction mixture was evaporated and the residue was dissolved in CH2CI2, washed with 
Na2C03 (saturated), dried (K2CO3) and evaporated. The yield of the sub-title compound 
was 0.27 g (95%). 



*H-NMR (500 MHz; CDCI3): 5 4.70-4,85 (m, 2 H), 3.75 (m, 3 H). 3.35-3.45 (m, 1 H), 
3.15-3.25 (m, 1 H), 2.55-2.70 (m, 2 H), 2.10-230 (m, 3 H) 
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Cm) Ph-m>CHrOTBnMSv^rowR s;^wrrd,» ,ethvii^^vnrw^ 

TTxe sub-title con^xjund was prepared analogously to the method described in Example 

3(ii) above fiom PhKR)CH(OTBDMS>C(0)OH (0.37 g; 1.4 mmol; prepared according to 

the method described in Hamada et al J. Am. CheoL Soc. (1989) 111, 669) and H- 

(R3)Pic(4.methylene)OCH3 (0^1 g; 1.4 mmol; from step (ii) aljove) yielding 0.283 g 

(52%). 

FAB-MS m/z 404 (M + 1)* 

*H-NMR (500 MHz; CDCI3): 6 7.25-7.55 (m, 5 H), 5.15.5.70 (m, 2 H), 4.20-4.85 (m, 3 H), 
3.65-3.75 (m, 3 H), 1.90-3.20 (m, 5 H), 0.90-1.10 (m, 9 H), 0.10-0.30 (m, 6 H). 

(iv) Ph-fR)CHrOTBDMSVCrQWR S-tP^r/ 4-mgthvl^.>vnM 

The sub-title compound was prepared according to the method described in Example 57(iv) 
above from Ph-(R)CH(OTBDMS)-C(OHR,S)Pic(4-methyIene)-OCH3 (0.28 g; 0.69 mmol; 
from step (iii) above) yielding 0.24 g (89%). 

FAB-MS m/z 390 (M + 1)* 

'H-NMR (500 MHz; CDCI3): 5 7.15-7.50 (m, 5 H), 5.15-5.95 (m, 2 H), 3.55-5.00 (m, 3 H), 
1.75-3.25 (m, 5 H), 0.85-1 .05 (m, 9 H), 0. 10-0.25 (m, 6 H). 

(v) Ph-rR)CHroTBDMSvrrowR.5;^Piw^um ethvienpvP;,hr7^ 

The sub-title compound was prepared analogously to the method described in Example 
3ai) above from Ph-(R)CH(OraDMS)-C(OXR,S)Pic(4-methyIene)-OH (0.235 g; 0.6 
mmol; from step (iv) above) and H.Pab(Z) x HCl (0.21 1 g; 0,66 mmol) yielding 0.124 g 
(35%). 

FAB-MS m/z 655 (M + 1)* 

'H-NMR (500 MHz; CDCI3): 6 7.10-7.90 (m, 14 H), 5.15-5.70 (m, 4 H), 4.10-5.05 (m, 4 
H), 1.75-3.05 (m, 6 H), 0.80-1.10 (m, 9 H), 0.00-0.25 (m, 6 H), 
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The sub-title compound was prepared analogously to the method described in Example 
57(vi) above from Ph-(R)CH(OTBDMS)-C(OHR,S)Pic(4-mediyiene>Pab(Z) (0.08 g; 
0.12 mmol; from step (v) above) yielding 0.06 g (91%). 

LC-MSm/z541 (M+ 1)* 

*H-NMR (500 MHz; CDjOD): 5 7.15-7.90 (m, 14 H), 5^0-5.80 (m, 4 H), 435-4.90 (m, 4 
H), 3.70-4.15 (m, 1 H), 3.20-3.40 (m, 1 H), 1.10-2.90 (m, 4 H). 

f^';^ p^.^y^pfOffurrO%^ r>r,5;^Pic^^ X HOAc and 

Ph^ VWOHVCrO WS; nr R^Picr4.methvleneVPab x HOAc 
A mixture of Ph-(R)CH(0H)-C(0)-{R,S)Pic(4-mcthylene).Pab(Z) (0.035 g; 0.065 mmol; 
fiom step (vi) above), ammonium acetate (0.50 g, 7.4 mmol) and imidazole (0.20 g; 3.0 
mmol) in methanol (5 ml) was stirred at 60**C overnight The reaction mixture was 
evaporated and the residue was subjected to preparative RPLC. Some fractions were 
concentrated to give 1 .8 mg of compound 58B. Later fractions were concentrated to give 7 
mg of compound 5 8 A. 

Compound 58A: 

LC-MS m/z 405 (M - 1)'; 407 (M + 1)" 

'H-NMR (400 MHz; D2O): 5 7.15-7.80 (m, 9 H). 5.65-5.70 (m, 1 H), 4.80-5.25 (m, 1 H), 
4.45-4.60 (m, 2 H). 3.60-4.00 (m, 2 H), 1 .30-3.30 (m, 6 H). 
Compound 58B: 
LC-MS m/z 407 (M + 1)* 

'H-NMR (400 MHz; DjO): 5 7.30-7.80 (m, 9 H), 5.45-5.75 (m, 1 H), 4.80-5.20 (m, 1 H). 
4.35-4.70 (m, 3 H), 3.75-3.90 (m, 1 H), 1.70-3.05 (m, 6 H) 
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Example 

(0 fR-SVl-TMoTOTTianrfgliV a^H 

The sub-dtle compound was prepared according to the method described in Example 15(i) 
above from S-cfalorobenzaldehyde (7.03 g; 50 mmol) yielding 2 g (21%). 

LC-MS m/2 185 (M - 1)', 370 (2M - 1)" 

*H NMR (400 MHz; CD3OD): 6 7^28-7.51 (m, 4 H), 5.14 (s. 1 H). 
m Ph^-avm,s-^^w^H^^r ovA7i..P;lh/ 7 7 l 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S)-3-chloromandelic acid (0. 149 g; 0.8 mmol; from step (i) above) yielding 
0.30 g (70%). 

'H-NMR (500 MHz; CDCI3): 5 7.08-7.84 (m, 13 H), 5.18-5.24 (m, 2 H), 4.86-5.01 (m, 2 
H). 4.02-4.56 (m, 3 H), 3,57-3.76 (m, 1 H), 230-2.72 (m, 2 H). 

fiii-> Phn-CTWP <;v-wnHM -rovA^^.P;,h v uq^ ^ 

The title compound was prepared according to the method described in Example 43 above 
from Ph(3^1)-(R,S)CH(0HX:(O).Azc.Pab(Z) (0.10 g; 0.19 mmol; from step (ii) above) 
yielding 55 mg (63%). 

LC-MS m/z 399 (M - 1)*. 401 (M + 1)* 

"H-NMR (400 MHz; D^O): 6 7.10-7.85 (m, 8 H), 4.82-5.37 (m, 2 H), 3.96^,79 (m, 4 H), 
2.14-2:85 (m, 2 H) 

NMR (100.6 MHz; DjO; complicated due to diastereomers/rotamers) amidine and 
caibonyl carbons: 5 174.00, 173.17, 172.83, 172,61, 166.59. 
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F.xampjg fiO 

Phf3-a 4-QHW R SVrWOHVrrOVPTtvPab X HCl 
m Phn^l 4-O HWR.S->CWOHVCfOVPro-Pabm 

The sub-title compound was prepared according to the method described in Example 3(ii) 
above from (R,S>3-chloro-4-hydroxymandelic acid (0.25 g; 123 mmol) and H-Pro-Pab(Z) 
X 2 HCl (0.615 g; 135 mmol; sec Example 35Cu) above) yielding 382 mg (55%). 

LC-MSm/z564(M-l)* 

*H-NMR (400 MHz; CD3OD): 6 6.80-7.85 (m, 12 H), 5.16-5.25 (m, 3 H), 4.35-4,51 (m, 3 
H), 3.45-3.75 (m, 1 H), 3,07-3.42 (m, 1 H), 1.72-2.18 (m, 4 H). 

NMR (100.6 MHz; CD3OD; complicated due to diastereomers/rotamers) amidine and 
carbonyl carbons: 5 174.62, 174.27, 173.02, 172.88, 170,41, 165.04, 

fin Phr^.ri 4-OHWR.s^rHroHvcrovPro-Pab x HCi 

The title compound was prepared analogously to the method described in Example 43 
above ftom Ph(3-Cl,4-OH)-(R,S)CH(0H)-C(O)-Pn>-Pab(Z) (0.10 g; 0.177 mmol; from 
step (i) above), trifluoroacetic acid (3.7 ml; 48 mmol) and thioanisole (1.04 ml; 8.85 mmol) 
yielding 57 mg (70%). 

LC-MS m/z431 (M + 1)* 

'H NMR (500 MHz; D2O: 6 6.84-7.86 (m, 7 H), 5.29-5.42 (m, 1 H), 4.30-4.68 (m, 3 H), 
3.05-4.05 (m, 2 H), 1.70-2.37 (m, 4 H). 



Examplg 61 

The title compounds of Examples 1 to 60 were tested in Test A above and were all found to 
exhibit an IC30TT value of less than 0J^M. 
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Abbreviatioiis 



aq = 


aqueous 


Azc = 


a2etiditte*2-caiboxylic acid 


Boc- 


tert-butyioxycarbonyl 


Bn = 


benzyl 


Bu = 


butyl 


Ch = 


cyciohexyl 


DCC = 


dicyclohexyicarbodiimide 


DIPEA = 


diisbpropylethylamine 


DMAP = 


NJ^-dimethylaminopyridiiie 


DMF = 


dimethylfonnamide 


EDC = 


l-(3-dimethylaminopropyl)-3-ethylcarixxIiimide hydrochloride 


Et = 


ethyl 


EtOH = 


ethaziol 


h- 


hours 


HC1 = 


hydrochloric acid 


HOAc = 


acetic acid 


HOSu = 


N-hydroxysuccinimide 


H-Dig- 


1 -amidino-3-aininoethy lazetidinc 


H-Dig(Z) = 


3-aiiiinoethy 1- 1 -(N-benzy loxycarbonylamidino)azBddine 


H-Hig = 


1 -amidiiio-3-aminoethy Ipyrrolidine 


H-Hig(Z) = 


3-aminocthy !- 1 -(N-benzyloxycaibonylamidino)pyiToIidine 


H-Pac = 


1 -amidino-4-anunomethylcyclohexane 


H-Pac(Z) = 


4-azxiiix)methyl- 1 -{N-bexuEy loxycaibonylaznidiiio)cyciohexane 


H-Pic = 


pipecolinic acid 


H-Pig = 


1 .amidino-3-aminomcthylpiperidine 


H-Pig(Z) = 


3-aminomcthyl- 1 -{N-benzyloxycarboiiylamidino)piperidine 


H-Pab = 


1 -aziiidino-4-aminomethy Ibenzene 


H-Pab(Z) = 


4-ami0omethyl- 1 '(N-benzyioxycarbonylaznidino)bezizene 
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PCC = pyridinium chlorocfaromate 

HPLC = high perfonnaoce liquid chromatography . 

Me = methyl 

Ph= phenyl 

RPLC = reverse phase high performance liquid chromatography 

Su- succioimide 

TBDMS = tert-butyldimetfaylsilyl 

TBTU = iNJ4 J4*-tetxainediyi-0<bexm3tiiaml^ tetrafluoroboiate] 

THF = tetrahydrofuran 

THP= tetrahydropyranyi 

TMS^ trimethyisiiyi 

WSCI= water soluble carbodiimide 

Z = benzyloxycarbonyl 



Prefixes n, s, i and t have their usual meanings: normal, iso, secondary and tertiary. The 
stereochemistry for the amiix) acids is by default (S) if not otherwise stated. 
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Ctaiins 



1. A compound of fonnuia I, 

O 




(CHJ— B 



wherein 



p and q independently represent 0, 1 , 2, 3 or 4; 

represents H, 23-epoxypropyl, Cj^ alkyi (which latter group is optionally substituted or 
tenninated by one or more hydroxy group), a structural fiagment of formula la 



la 




wherein A* represents a single bond or C,^ alkyiene and R* represents H or Cj^ alkyU 
provided that there are no more than six carbon atoms in the chain R*-C-C-A*, or, when p 
represents 0, together with R^ represents a structural fragment of formula Ib» 

CH3 



CHr 



lb 
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wherein represents H or C1.3 alkyl; 

represents H, Si(Me)3» m^hthyl, indolyU CHR^'R^ or C,^ alkyi (which latter ffoup is 

optionally SUbStitUtrd rr tJTfniwatwj Ky mw nr TTiftw fliinffmg or HyHroYy ^iip) ntr 

cydoalkyl or phenyl (v^ch latter two grotq>s are opdonaUy substituted by one or more of 
Cf^ alkyl, Ci^ alkoxy, halo, hydroxy, cyano, nitro, methyienedioxy, trifiuoromethyl, 
N(H)R^, C(0)OR^ ), or, when p r e pr esents 0, together wi& r' represents a structural 
fiagment of formula lb; 

R^ represe n ts H, Si(Me)3, naphthyl indoljd, CHR^^ or C,^ alkyl (which latter groi^ is 
optionally substitiited or terminated by one or more fluorine or hydroxy group) or €3^ 
cycloalkyl or phenyl (which latter two groups are optionally substituted by one or more of 
Cji4 sdkyU alkoxy, halo, hydroxy, cyano, nitro, methylenedioxy, trifluoromethyl; 
N(H)R^ or C(0)OR^; 

R^\ R^, R^ and R^ independently represent cyclohexyl or phenyl; 
R^ and R" independently represent H, C,^ alkyl or C(0)R^; 
R^^, R^ and R^ independently represent H or alkyl; 

R* represents H or alkyl; 

Y represents C1.3 alkylene optionally substituted by alkyl, hydroxy, methylene or 0x0; 
nrepresentsO, 1,2,3 or 4; and 

B represents a structural fragment of formula IVa, IVb or IVc 




IVa IVb IVc 
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wfaerem 

represents H, faai or alkyU and 
X' and independently lepiesent a single bond or CH2; 

5 provided that when R\ and R"* all represent H, p represents 0, Y r ep r e sents {CH^ n 
lepiesents 1 aiul: 

(a) R^ represents unsubstitiited phenyl and> 

(i) B represents a structural fragment of formula IVa and R^ represents H» then q does 
not represent 0 or 1 ; and 
10 (ii) B represents a structural fragment of formula IVb and X' and X^ both represent 
CH2, then q does not represent 0; and 

(b) R'^ represents unsubstituted cyclohexyl, B represents a structural fragment of fomiula 
rVa and R^ represents H, then q does not represent 0; 

15 or a phannaceudcally acceptable salt thereof. 

2. A compound as claimed in claim 1 ^^erein n represents 1 when B represents a structural 
fragment of foraiula IVa, IVc or IVb in >^ch latter fragment X* and X^ both represent 

20 " - ' 

3. A compound as claimed in claim 1 wherein n represents 2 when B represents a structural 
fragment of formula IVb in which fragment X* represents a single bond and X^ represents 
either a single bond or CHj. 

25 4. A compoimd as claimed in claim 1 or claim 2 wherein R^ r e pres ents H v^iien B represents 
a structural fragment of formula IVa. 

5. A compound as claimed in any one of claims 1 to 4 wherein R^ represents H. 
30 6. A compound as claimed in any one of claims 1 to 5 wherein p represents 0. 
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7. A compotmd as claimed in any one of claims 1 to 6 ^^lerein Y represents CH2, (CH^ 
(CH2)3, CH2CH(CH3)CH2, CH2C(=0)CH2 0r CH2C(=CH2)CH2. 

8. A compound as claimed in claim 7 i^erein Y represents CH2> (f^^ih 
CH2C(=CH2)CH2. 

9* A compound as claimed in any one of claims 1 to 8 wherein R' represents H, methyU 23^ 
dihydrpxypropy 1 or (2^-dimethyl- 1 ^-dioxalan-4-yI)metfayl. 

10. A compound as claimed in claim 9 wherein R* represents H. 

11 . A compound as claimed in any one of claims 1 to 10 wherein q represents 0, 1 or 2. 

12. A compound as claimed in claim 1 1 wherein q represents 0. 

13. A compound as claimed in any one of claims 1 to 12 wherein R^ represents H, optionally 
substituted Ci^ alkyl or optionally substituted phenyl. 

14. A compound as claimed in claim 13 wherein, when R^ represents optionally substituted 
Ci^ alkyl, the optional substituent is hydroxy. 

15. A compoimd as claimed in claim 14 wherein when the hydroxy group is attached to the 
carbon atom which is a to the carbon atom to which OR^ is attached. 

16. A compound as claimed in claim 13 wherein R^ represents H, methyl, hydroxymcthyl or 
ethyl. 

17. A compound as claimed in any one of claims 1 to 16 ^^dicrein R^ represents 
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C,^ alkyi, n^hthyl, indoIyU opti nally substituted cyciofacxyl or opti nally substituted 
phenyl. 

18. A conqwund as claimed in claim 17 wherein represents optionaUy substituted phenyl 
s or optionally substituted cyclohexyl. 

19. A con^und as claimed in any one of claims 1 to 18 wherein Y represents CHj or 
CH2C(=CH2)CH2 when and R^ both represent H, R^ represents iimciitKtinitH phenyl or 
unsubstituted cyclohexyl and q represents 0 or 1 . 

10 

20. A conqwurid as claimed in any one of claims 1 to 18 wherein R^ represents methyl, 
hydroxymethyl or ethyl when R* represents H, R^ represents unsubstituted phenyl or 
unsubstituted cyclohexyl and q represents 0 or 1 . 

15 21. A compound as claimed in any one of claims 1 to 20 wherein R^ is substituted by one or 
more of hydroxy, fluoro, chioro, methyl, methoxy, amino, nitro, trifluoromethyl, 
methylenedioxy, ethoxy or propoxy, when it represents optionaUy substituted phenyl or 
optionally substituted cyclohexyl . 



20 22. A compound as claimed in claim 21 wherein R^ is substituted by one or more of 
hydroxy, mono- or difluoro, chioro, methyl, methoxy or methylenedioxy. 

23. A compound as claimed in any one of claims I to 22 >**erein Y represents CHj. 

25 24. A compound as claimed in any one of claims 1 to 23 wherein B represents a structural 
fiagmrat of formula IVa. S - " 

25. A compound as claimed in any one of claims 1 to 24 whereih the a-amino acid carbon in 
the &agm nt 4: ^ 
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is in the S-configuradon. 



26. A compound as claimed in any one of claims 1 to 25 wherein, when R' and R^ both 
represent H and p represents 0, the a-carbon in the fragment 

O 

HO, 




is in the Reconfiguration. 



27. A compoimd as claimed in claim 1 >^ch is: 
Cb-{R^)CH(0H)-C(0)-A2e-Pab; 
Ch-{R)CH(0H>-C(0)-A2e-Pab; 
Ph-{R)CH(OH)-C(0)-Aze-Pab; 

Ph(344eHR,S)CH(OH)-C(0)-A2e-Pab; r^^ 
Ph(3-0Mc)-(R^)CH(0HH:(0>-Aze-Pab; 

Ph(3>diOMeHR^X^(OH)-C(0)-Aze-Pab; # 

PhO-OMc,4-OHHR^)CH(OH)-C(0)-A2e-Pab; 

Pb-(RJS)C(EtXOH)-C(0>-Aze-Pab; 

PhKR^)C(EtXOH)-C(0>PrcHPab; . 

(Ph)2C(0H)-C(0)-Aze.Pab; 

Ph{3-OMe,4-OHHR.S)CH(OH)-C(0)-Pro-Pab; 
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Ph-(R)CH(0H)-C(0)-A2e-Pac; 

Ph-(R)CH(OH)-C(0)- (R^)Pic(ciy-4.Me>Pab; 

Ph(3,4^<)-CH2-0-)HR,S)CH{OH)-C(0}-Aze.Pab; 

Ph(3-0MeHR,S)CH(0H)-C(0)-Pro.Pab; 

Ph(3,5-<iiOMeHR,S)CH(OH)-C(0>-Pro-Pab; 

PlKR^)C(MeXOH)-C(0)-Aze-Pab; 

Ph(3>KiiMeHR,S)CH(0HK:(0)-Aze.Pab; 

Ph(3-NH2HR,S)GH(OH)-C(0>A2e-Pab; 

Ph(3-NH2HR,S)CH(OH)-C(0)-Pn>-Pab; 

Ph(3-N02HR,S)CH(OH)-C(0)-Pro-Pab; 

Ph(3,4K-0-GH2<>-)HR,S)GH(OH)-G(0>.Pro-Pab; 

Ph(3,5-<liFHR,S)CH(OH)-C(0)-Pn)-Pab; 

Ph-{R)CH(0-CH2-(R,S)CH(-0-C(CH3)2-0-CH2-)VC(0)-Aze.Pab; 

Ph-{RX:{Me)(OH>C(0)-Pro.Pab; 

Ph-{S)C(Me)(OH>C(0)-Pro-Pab; 

Ph(3,4-<iiFHR,S)CH(OH>C(0)-Pro-Pab; 

Ph-(R)CH(0H>C(0HR,S)Pic(4-methylene)-Pab; 

Ph(3-C1HR,S)CH(0H>C(0)-Aze-Pab; 

Ph-{R,S)C(-0-C(CH3)2-0-CH2-K:(O^A2e-Pab; 

Ph-{R,S)C(-0-C(CH3)2-0-CH2-)-C(O)-Pro-Pab; 

Ph-(R,S)C(CH20H)(0H>C(0>Aze-Pab; or 

Ph-(R,S)C(CH20H)(OH}-C(0>-Pro-Pab. 

28. A pharmaceutical formulation including a compound as defined in any one of claims 1 to 
27, or a pharmaceutically-acceptable salt thereof, in admixture with a pharmaceutically- 
acceptable adjuvant, diluent or carrier. 



29. A compound as defined in any one of claims 1 to 27, or a pharmaceutically-acceptable 
salt thereof, for use as a pharmaceutical. 
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30. A compound as defined in any one fclaims 1 to27,orapfaannaceutically-acceptable 
salt diereof, for use in the treatment of a condition where inhibition of thrombin is required. 

31. A compound as defined in any one of claims 1 to 27, or a phamiaceutically acceptable 
salt thereof^ for use in the treatment of thrombosis. 

32. A compound as defined in any one of claims 1 to 27, or a pharmac^xdcally acceptable 
salt tiusreof, for use as ah anticoagulant 

33. The use of a compound as defined in any of one claims 1 to 27, or a phaimaceutically 
acceptable salt thmpf, ^ active ingredient in the maniifacture of a medicament for the 
treatment of a condition where inhibition of thrombin is required. 

34. Use as claimed in claim 33. wherein the condition is thrombosis. 

35. Use of a compound as defined in one any of claims 1 to 27, or a pharmaceuticaUy 
acceptable salt thereof, as active ingredient in the manufacture of an anticoagulant 

36. A method of treatment of a condition ^cre inhibition of thrombin is required which 
method comprises administration of a ther^utically effective amount of a compound as 
defined in any one of claims 1 to 27, or a pharmaceutically acceptable salt thereof, to a person 
suffering fit>m, or susceptible to, such a condition. 

37. A method as claimed in claim 36, wherein the condition is thrombosis. 

38. A method as claimed in claim 36, wherein the condition is hypercoagulability in blood 
and tissues. 
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39. A process for die pre p ar ation of a conqwund as defined in claim 1 wiiidi process 
compriscsr 

(a) the coi^ling of a con^und of fbnnuia V, 

O 




wherein p, q, R*, and R** are as defined in claim 1 with a con^wund of fonnula VI, 

R* 



X 



H— N Y 




VI 



^(CHj)— B 

wherein R^, Y, n and B arc as defined in claim 1 ; or 
(b) the coi^ling of a compound of foraiula Vn, 

R^ 

N Y 



R 



R^ 



VII 



herein p, q, R*, R^, R^, R* and Y are as defin<^ in claim 1 with a con^x>und of formula 

vm, 

H2N-{CH2)„-B vm 
wherein n and B are as defined in claim 1. 
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40. A campoimd of fonnula XTV, 




(CHJp (CHJ, 



XIV 



wherexnB' lepresents a structural fragmem of foimtila IVd, IVe or IVf 




N 




IVd IVe IVf 

D' and independently represent H or benzyloxycarbonyi and p, q, R^ R^^ R^, R*, Y, n, R^, 
aaid are as defmed in claim I, provided that D* and do not both represent H. 
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